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EPOCH-MAKING BOOKS IN BRITISH 

SURGERY. 

By Sir D’ARCY POMTER, K.B.E., Lonuox. 


I. “A SYSTEM OF SURGERY” BY MASTER JOHN 

ARDERNE. 

A FEY' books remain outstanding from eacli of the great periods of British 
surgerj'. Arderne’s System of Surgery, the result of the Hundred Years War 
Y'itli France ; the u-ritings of Gale, Clou-es, and Read in the struggle for the 
recognition of surgery as a profession during the Tudor period ; the books 
of Peter Lou'e, IVoodall, and U’iseman under the Stuarts ; tlie treatises of 
Percivall Pott, John Hunter, and Sir Astley Cooper under the Hanoverians; 
and lastly, of Lord Lister in our ou-n days. All are “worthy to be read and 
re-read, for all exercised a marked influence upon their contemporaries, and 
through them upon ourselves. It is the purpose of this series of short articles 
to examine the YTitings and to show the means by Y'hich they attained their 
importance. 

I have YTitten at some length on former occasions about IMaster John 
Arderne (1307-13S0 ?) as the first great operating surgeon in England whose 
YTitings are still extant. There is little to be said about him personally that 
is neiv, except that, broivsing in the Record Office last year, I found two 
documents dealing u-ith his domestic affairs. The first is dated 1348, when 
he was 41 years of age. By it he agrees, jointly with Ellen his wife, to pa\' 
six shillings and eightpence for IS acres of land, and ll acres of meadou'land 
at IMitcham in Surrey, together with two shillings and sixpence rent. Three 
years later, in 1351, he was granted a licence to transfer the whole of the 
land to John de Ware, but there is no mention of Ellen his wife. The story 
is a sad one, as I read it. He came home from the wars after the battle of 
Crecy in 1346, a successful surgeon with many influential friends. He married 
and settled with his wife at 3Iitcham. Within a year his wife died, perhaps 
in childbed, more likely of the Black Death, for he says himself that “ he 
dwelled in Neu-ark in Xottinghamshire from the first pestilence that was in 
the year of our Lord 1349, unto the year of our Lord 1370 And these two 
dates, with that of his birth and of the death of the Black Prince, are all that 
VOL. .XV.— NO. 57. 1 
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lie cares to remember. It is evident that he sold his newly-bought estate 
and moved to Newark, where he would be weleomed by the Earl of Laneaster, 
under whom he had served, and later bj-- John of Gaunt. He built up a 
large surgical practice amongst the great landowners, and in his old age he 
set himself to write a System of Surgery. 

The System consists of a series of treatises which could be bought separ- 
ately. Manuscripts were expensive at the time they were written, and 
surgeons would buy only the section dealing with the subjeet in which they 
were interested. Some of the sections, therefore, had a large circulation, 
others had a smaller sale, if we maj' judge by the number of manuscripts of 
the Treatise on Fistulie, as compared with those on the Diseases of Women, 
which are still to be found in our public libraries. Originally written in Latin 
“ propria manu ”, with my own hand, as he says in the treatise on Diseases 
of the En'c, thej’’ were soon translated into English, some by North country- 
men, others bj’- scribes of the South Countiy. They were largely read, but 
they were not reproduced during the troubled times of the AVars of the Roses, 
and, having escaped the printing press at the end of the fifteenth century, 
there was some danger of their being entirely forgotten. Fortunately the 
treatises were collected into a portly volume entitled Practica Magistri 
Johannes de Arderne. One is in Emmanuel College, Cambridge, and another 
is in the Library of the British Museum. The latter, from which the Keeper 
of the Alanuscripts has allowed me to reproduce Plates I and II, is beautifully 
illustrated and may have been a presentation copy. The work of collecting the 
treatises has not been done skilfully in either case. No method has been 
adopted, and parts of one section have been allowed to intervene, so that 
it is onh' by reading the -whole that the work of Arderne can be properly 
understood. When this is done it is obvious that Arderne’s collected works 
form a fairly complete system of surgery as it was then understood, when 
surgery had not yet been divorced from medicine and when neither medicine 
nor surgery had freed itself from the herb lore of Saxon times, even for so 
advanced a surgeon as John Arderne. 

The first section of the System deals with Hpcmorrhage. It states when 
a patient should be bled, and gives formula; for stopping bleeding in cancer, 
in bleeding piles, and in menorrhagia. Another section treats of Diseases of 
the Eyes, another of Diseases of the Male Generative Organs, and another 
of Diseases of Women. There is an excellent section on Diseases of the 
Kidney, with advice to those who suffer from renal calculus. The symptoms 
and treatment of Intestinal Obstruction are described with admirable vivid- 
ness, and Gout is treated of at length, for it was a common complaint 
amongst the wealthy nobles who lived luxuriously at a time when there were 
no satisfactory purgatives. Fistula3, whether from festering wounds or of the 
ordinary rectal type, arc also dealt with exhaustively. They were common as 
a residt of arrow wounds and when knights in heavy armour spent long days 
in the saddle in all weathers. Incidcntallj’- there is a supplementary section 
into which Arderne threw a whole series of interesting cases which had come 
under his observation at different times. 

Cancer of the Male Breast. — The great merit of the System is that the 
author writes from a clinical standpoint. The general scheme of each section 
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is to illustrate the diseases from personal experienee and to give details of the 
patients whom the author himself had treated. It is still readable, therefore, 
for it gives a pieture not only of the praetice and trials of a surgeon but also 
of the eonditions under which a patient lived in the fourteenth century. Here 
is a good example of his method of writing. The case was clearly a cancer of 
the male breast : “ To a priest of Colstone near Bynghame [Colston Bassett 
in Nottinghamshire] there fell a sore in the right pap within the skin, upon 
the top of the pap as it were a little knot about the size of a pea with itching. 
And the aforesaid knot grew continuously till it was as large as the egg of a 
hen and looked like a top. The colour of the sore was livid, mingled with red, 
and it discharged a wateriness. It felt hard, and when two years were passed 
he was taught by a lady to lay a plaster upon it and to drink the drink of 
Antioch for a long time. And when he perceived that the aforesaid medicines 
availed him nothing he went into the town of Nottingham to be let blood, 
and when the barber perceir’ed the aforesaid knot he asked of him whether 
he would be helped about it and told him that he knew of a cure for it and 
could heal him. The priest said he would fain be helped, but nevertheless 
he said to him he would ask counsel if it might be done to him as he said. 
And in the same torni there was a wise surgeon [i.e., John Arderne himself] 
of the which the said priest had knowledge, and he went to him and asked 
counsel if that he were curable, or if that he might suffer any cutting or 
corrosive or any such other medicines. And the said leech warned him that 
he should on no manner put no corrosive nor any other violent medicines 
nor allow any cutting to be done, for if he did he promised tliat it would bring 
him to his death without any recovery ". 

A Case of Traumatic Tetanus. — ^There was “ a gardener who, while he 
worked amongst the vines, cut his hand with a hook upon a Friday after 
the feast of [the translation of] Saint Thomas of Canterbury in summer 
[July 7]. so that the thumb was wholly separated from the hand except 
at the joint where it was joined to the hand, and it could be bent backward 
to his arm and there streamed out much blood. 

“ And as touching the cure. The thumb was first reduced to its proper 
position and sewn on and the bleeding was stopped with Lanfrank’s red 
powder and with the hairs of a hare and the dressing was not removed until 
the third day. When it was removed there was no bleeding. Then there was 
put upon it those medicines which engender blood, redressing the wound once 
every day. The wound began to pm-ge itseE and to pour out matter. And 
on the fourth night after, the blood began to break out about midnight 
and he lost almost two pounds of it by weight. And when the bleeding was 
stopped the wound was re-dressed daily as before. Also on the eleventh 
night about the same time the bleeding broke out again in greater quantity 
than it did the first time. Nevertheless the blood was staunched, and by 
the morning the patient was so taken with the cramp in the cheeks and 
in the arm that he was not able to take any meat into his mouth, nor 
could he open his mouth, and on the fifteenth day the bleeding broke 
out again, and on the eighteenth day the blood broke out again beyond 
all measure, and always the cramp continued and he died on the twentieth 
day ‘h 
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He says, describing a case of facial paralysis, that “ it is a kind of cramp 
■which turneth the mouth of a man or woman down to the ear in the manner 
of a fish called a flounder. Note well, if the crookedness of the mouth endure 
for six months it shall never be cured Incidentally he seems to have seen 
several cases of diphtheria, for he begs his readers to “ note this diligently 
that in quinsy and in all swellings of the throat and neck and in all difficulty 
of swallowing, as -when the patient may not be able to swallow meat or drink, 
I have seen many die thereof within five days through strangling 

There is a clear description of intestinal obstruction under the name of 
passio iliaca. “ It cometh with constipation of the belly and busy casting 
[vomiting] and Avith huge aeheing as though the guts Avere being bored Avith 
a Avymball [gimlet]. And it hath this difference from Colic, for in Iliac there 
is more ache and more AA’alloAving noAV on the right side and noAv on the left 
side, and it sooner slayeth through its torment than doth the Colic. And 
in the Iliac the ache is most from the naA^el upAA’ards, and the matter that 
should pass out beneath-forth cometh out of the mouth and in other cases 
there happeneth many cursed sicknesses as hiccoughing, the cramp, and cold- 
ness and stinking of all the body. And all these be mortal signs if they be 
AA’ith continual A^omiting ”. As regards colic it is possible to distinguish renal 
colic from colic of the boAvels because in renal colic “ the sorroAV of the reynes 
is felt Avhilst going to and fro ”, i.e., Avhen AA'alking or riding. 

Arderne distinguishes betAA'een inflammation of the kidney and a botch 
or abscess of the kidney, and betAA^een a botch of the kidnej’’ and a botch of 
the bladder. Botch of the bladder leads him to speak of strangury, and 
strangury of the chaudepisse or “ burning of the urine ”, i.e., gonorrhoea, 
Avith AA’hich he Avas familiar and treated AA'ith mucilaginous injections. He 
also gives details of a case of soft sores AA'hich had been unsatisfactorilj’' 
treated by “ a lady ” before the patient applied to Arderne. 

Dysuria is classified into the cases “ Avhen the urine is utterly denied ”, 
i.e.. suppression, Avhich “ is a sign of death AA’ithin scA'en days”, and “ difficulty 
of pissing ” or retention. 

A stone impacted in the urethra “ causeth the patient to suffer right 
great pain and intolerable sorroAV. It may be pushed back into the bladder 
by an instrument of sih'er or latten such as may be made in CA'^ery good toAvn 
by Craftsmen that maketh pins for Avomen’s heads or at the goldsmiths. 
Many a one liaA'e I so holpen. I haA^e seen young men and old in the AA’hieh 
the stones liaA^e been so great that they could neither come out by the eye of 
the yard nor be pushed back but ahvays abideth in the middle of the yard. 
And I cured them easily and quickly in this manner : First, I took the patient 
and laid him groA'elling and then I bound the yard on both sides of the stone 
AA'ith linen bands, so that the stone might noAA’here flee aAA’ay, and AA'ith a 
little incision upon the stone AA'ith a lancet or AA’ith a razor I had out the stone, 
and after that I scAA-ed the outer skin OA'er the hole Avith a needle and thread, 
and then I laid on a dressing of AA'hite of an egg mixed AA'ith finely ground 
AA’heaten flour and left it for three daj's, and AA’ithin fifteen days I had him 
perfectly cured ”. 

There is an interesting sidelight upon the chiA'alrous period in AA’hich the 
System Avas AA'ritten. A modern Avriter identifies his patients by giving their 
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initials ; Arderne does so by tricking their armorial bearings. He gives the 
following aceount of a patient : “ I saw a man who could not move nor lift 
either foot or leg, nor could he draw up his foot, and even though it were 
put to a hot fire it would have been burnt, for he felt nothing, and yet he 
suffered no great pain and he was well enough in every other part of his body 
and conld eat, drink and sleep well, but he could not go to stool on account 
of the constipation of his belly The shield (Plate II) put against this 
passage was used by William, Lord of Douglas, who is said to have died of 
fever after a short illness in 1.3S4. In the light of this record it seems that he 
had been under treatment for a slight paraK'tic attack, so that his fatal 
illness may have been due to a cerebral hsemorrhage. This William, as the 
first Earl Douglas, was surety for the ransome of David II, and was 
frequently in England. In Xovember, 136.3, King Edward III gave liim a gilt 
cup of the value of £10 ; IS : 0. In like manner we learn that Lord de Grey, 
who served in Gascony in 1366, had a necrosis of his tibia ; that Framling- 
ham of Suffolk had tenesmus : that Crioll of Leicester had “ a flux of the 
belly ” ; that Darbleton of Buck in Lincolnshire had an inflammation of the 
knee, possibly a staphylococcic infection starting in his tonsils, for it began 
with headache and a pain in his throat. There are also other shields belong- 
ing to the knightly families of the period, and all are still traceable by those 
skilled in heraldry. 

Sometimes, as in Plate I, the illustrations are simply added for the 
sake of embellishing the manuscript. The king here depicted was probably 
intended for Demetrius III. King of Georgia, who died in 1289. Arderne 
may have heard the story from Sir Geoffrey Scrope, who was killed in 
Lithuania in 1362, the eldest son of Sir Henry le Scrope of Masham in York- 
shire. It runs, according to the text : “ With this medicine [Gum Arabic 
dissolved in ink and used as an enema] was cured Demetrius, King of Perses, 
by a Christian man that was prisoner nith the same king : which Christian 
man was made full rich and was sent home to Christian men’s lands by com- 
mandment of the same king, and many prisoners of Christian men were let go 
free with him." The plant is “ alleluya, i.e., wood sour, a trefoil growing 
under shrubs and bearing white flowers. Bruised and put upon hemorrhoids, 
or condrdomata or dead flesh it freteth softly and removeth all the above 
said things better than any thing in the world ". Perhaps the helmet sur- 
mounted by a rat was the cognizance of Geoffre}' Scrope. 

^ * :Sc 

The Plates shown on pages 7 and 9 are copied by the kind permission 
of the Keeper of the Manuscripts at the British Museum. 
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The following transcription of the two pages of illustration is supplied 
for those who are unskilled in reading fourteenth century manuscripts: — 

Plate I. 


151 

ita 'ut per nastare possit in ano infundi. 
Cum Iiac medicina curatus fuit Demetrius rex 
persarum a quodam Christiano in captivitate 
apud dictum regem retento. Qui quidam 
Cliristianus ditissimus factus est et ad terram 
Cliristianorum iussu dicti regis transmissus et 
cum eo multi captivi de Christianis cum ipso 
liberi dimissi sunt. 

Nota lucide alliaria. 

Panis cuculi, anglice Wodesoure, et crescit 
ob dumis, id est busches, ct est quoddam 
trifolium sicut bic depingitur et fert flores 
albos et est herba ualde acida et eadem 
dicitur alliaria panis igitur cuculi. Mani- 
pulum minimum in drapella lineo in aqua 
madcfacto et expresso sine contricionc 
uoluatur uel in folijs lappacij acuti, id est 
reddok, et sub cineribus calidis coquatur ut 
non desiccetur postea extrabatur ct con- 
teratur. Ponatur super emoroidas uel ficus uel 
condilomata uel carnem mortuam ubicunque 
fuerit et ficus corrodit suauiter et remouet 
omnia predicta super omni re de mundo. 
Quando ergo commode potest haberi temp- 
tare non nocct. 

Nota de experimento regali. 
Experimentum regale quod errorem tarn 
prime digestiue quam jucunde feliciter ac 
mirifice emendat colorem que seelestum ct 
innaturalem deponit et naturalcm restaurat 
ct bonum colorem facit. Recipe cynamoni 
zinzibcris.galange, reubarbi antea subtilissime 
pulvcrizatur. Quibus addaturzucari equali- 
tcr ct inuicem. Tcre. Hoc puluere utatur 
paciens in principio prandij ad pondus 
quinque denariorum in vino. 

Ista ctiam medicina utilis est emoroidarum 
]5acicntibus quia frequenter sunt discolorati. 

Nota de sputo sanguinis. 

Contra epinia, id est .sputum saniosum, ct 
ulceracionem pulmonis et spiritualium. 
Recipe radices simphici, id est comferj-c, 
radices liquiviei ct succum ciusdem ct semen 
Nasturcij, id est cresses, ct semen plantaginis 
antea tcre et cum mcllc confice et fiat electu- 
arium ad predicta. 

Nota quod succus liquirici est quedam 
eonfcccio facta de succo liquirici in trans- 
marinis partibus et fit in latis laminibus ad 
modum glutis ct est similis gluti et apotecarij 
hoc babent ad vendendum et vocatur lude 
licorys id cst luys licorys. 

Nota de emoroidarum dolentibus. 
Emoroidarum doleneium ct inflatarum sine 
(luxu sanguinis fiat tabs cura. Et cst 
sciendum quod si bono modo possent fieri 
non deberent localia remedia mitigatiua 


apponi nisi prius corpus mundificaretur cum 
farmacia, id est medicina laxitiua, ut est de 
mirobolanis predictis et flebotomia quia aliter 
mitigatiua minus ualerent. 

Mitigatiua pro emoroidis. 

Mitigatur dolendum ad emoroidas infiatas 
cum punctura et arsura ex calida causa ut 
ex ignita uel adusta. Est emplastrum de 
folijs malue communis in aqua decoctis et 
postea cum axungia porci bene contritis 
addito oleo rose, uel uiole, uellilij, uel camo- 
mille, uel communi si predicta non habeantur. 
Quo facto folia malue aqua expressa cum 
aliquo predictorum oleorum in patella bene 
frigentur : Postea super lanam carpinatam, 
uel stupas lini subtiles, de predictis maluis 
apponc et ealide applica miro modo mitigat 
dolorem. Si uero radix lilij poterit haberi 
et cum maluis coqueretur, ut dictum est, 
efficacius erit ; et hoc emplastrum est satis 
commune quia in hyeme possunt haberi 
radices lilij potes facere ut de maluis dictum 
est, et si ambo haberi jjotuerit, efficacius erit 
emplastrum. 

Item pro eodem. 

Item mitigetur dolor et inflacio emoroidarum 
cum uitello oui dure assato et addito oleo 
rose et croco quibus inuicem contritos et 
cum lana apposita miro modo mitigat in 
omni causa et melius si predictis adderetur 
opium. Quorum si opium imponatur heo 
est proportio. [The quantity is not given in 
the ;\IS.] 

Item pro eodem. 

Miro modo mitigare dicitur emplastrum 
de albumine oui crudo ct oleo uiole simul 
uerberatis et appositis, uel coquuntur oua 
dura et eorum albuminia cum oleo rose et 
uiole, uel ambo, cum bombace apponatur 
ealide dolorem emoroidarum placat et una 
node dclet. 

Nota contra inflacionem emoroidarum. 
Hec est medicina quam ego .lobannes Ardern 
composui quam nunquam carere volui quia 
omnem inflacionem emoroidarum dolorem 
ac puncturam cum ardore mirifice mitigat et 
aufert, que sic fieri debet. Primo, Recipe 
.succum tapsibarbasti et cum axungia porci 
a pclliculis mundatum et minutim incisum 
bene in mortares, uel in pelui, contundantur 
inuicem donee axungia bene de succo fuerit 
imbuta et postquam sic feceris permittatur 
ilia axungia cum succo simul stare per ix 
dies aut plus donee axungia viride apparent. 
Quo uiso iterum cum succo eadem bene 
contundatur. Et quando axungia de succo 
pcrfecte imbuta fuerit et colorata quod 
superfluum est. 
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THE BEITISH JOUENAL OF SUEGEEY 


Plate 11. 

42 expurgctur. Hoc est bis in liicme, et in vere quasi post quadragesiniam 
semel, in estate scmel vcl phiries si nccesse fuerit, nam ciiis beneficium 
nemo potest dinunierare. Quia sicut in necessitate pulcre adiuuat 
de dolore Ita eo vtentes a necessitate et dampno preseruat. Habeatur ergo in 
lumborum reiierencia. 

Dolor liemim Et quia dolor lumborum et renum babet vicinitatem cum colica et 1 
yliaea ideo hie aliqua experta dc doloribus rcmim breuiter sunt notanda. 

Signa autem doloris renum sunt ba’e : — Dolor videlicet mansitat et in 
hoe differt a colica et yliaea quarum dolor est deambulatiuus per totum 
ventrem. Secundum signuni est quod pes illius ex qua parte dolor 
oritur quandam patitur dormitacionem et vidi quendam qui non 
poterat moucre nec leuare a terra pedes nec tibias nec pedes ad se 
trahere quamuis contra ignem calidum positi concremarentur pro 
certo et tamen non paciebatur magnum dolorem et satis fuit sanus in 
reliquis partibus corporis et bene potuit commedere et bibere ac 
dormire, sed non ascellare pre ventris constipacione. Hec egritudo 
est valdc dilTicilis curacionis si paciens transient annos xl“ secundum 
ypocratem Qui dicit Neferetici vltra xl“ annos non curantur. Nichillo- 
ininus tamen experiri possumus. Curacio ergo fit tabs porro 2 

si prediclus nota 

forlis fuerit sixius paciens fcrlis fuerit conuenientibus ceteris particularibus fiat 
llemina dc sofena interiori ciusdem partis et si dolor fuerit ab 
ambabus partibus fiat de ambabiis sofenis. Sofena vero non inuenta 
fiat de vena que dirigitur ad pollicem pedis. Dcinde fiant elistcros 
vt in colica dictum est postea ponantur emplastra super rones. Et 
regula tabs est quod medicus eonsideret qualitatem egritudinis rtrum 
sit ex causa calida vel frigida. Quod sic dinoscitur quod paciens sit 
colcricus adustus cum calefaecione epatis in crocitate oculorum et 
%j>aroxismi quia in tempore tpro.riw! totus comburitur et specialiter rencs secun- 
dum Gordon tamen dolor renum frequenter accidit ex frigore. Dolor 
tamen interior prouenit ex calido. Quia frigiditas stupefacit et sensunf 
membri remouet ex hoc quod sjiiritus ex renum opilatione non possunt 
ad membra inferiora penetrare quod autem sit in renibus opilatio 
patet in paroxismo est vrine reteneio et cum curatur aduenit vrinc 
multitudo et arena multa rubea insuper paroxismi et fine lunacionis. 

Emplastrum 
contra dolorem 

in renibus ex Contra dolorem in renibus ex lapide ibidem nascente valet emplastrum 3 
lapide dc limo columbino cum mclle frixo et calido apposito. Item oleum 

oleum de de sinnpi factum dolorem lumborum leuiter fugat et tumorem ani 

sinape similiter. Apud Notyngham et Newerk fit illud oleum copiose. Lacte 

vnguentum ouino non est compar in egritudine. 
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THE BEITISH JOUEHAL OE SUEGEEY 


ACHONDROPLASIA. 

( Chondrodyfdropliia Fcetalis.) 

By R. LAWFORD KNAGGS, London. 

CONSULTIN’G SURGEON TO THE LEEDS ROYAL INFIRMARY. 

The condition known as achondroplasia is the consequence of a defective 
evolution of the process of endochondral ossification, which is in evidence at a 
very early period of intra-uterine life. The pre-ossification changes in the 
cartilage are probably influenced from the outset, and the chief stress of the 
disease falls upon the foetus. This perversion of endochondral ossification is 
responsible for certain signs by which those in whom the affection is well 
marked can readilj^ be recognized. These unfortunate individuals are : (1) 
Dwarfs ; (2) Those with ^•er 3 ’■ short limbs, and a nearly normal-sized trunk ; 
and (3) Those who have large heads and a peculiar facies. 

At one time achondro23lasia Avas confused with rickets, and the term 
'foetal rickets’ was apiilied to certain obscure affections of congenital origin 
which have since been differentiated into achondroplasia, osteogenesis imper- 
fecta. and sporadic cretinism ; but a certain haziness still attaches to it, for 
a doubt still lurks in man}'^ minds as to the existence of such a disease as 
intra-uterine rickets, though theoretically there is no reason Avhj’’ it should 
not occur, and certain interesting facts in favour of it are on record. 

It Avas H. Muller, Avho, in 1860, recognized, as distinct from rickets, an 
affection Avhich ran its Avhole course during intra-uterine life, and resulted in 
a characteristic ajApearance of the foetus. Parrot, in 1878, gaA-e to this intra- 
uterine affection the name ‘achondroplasia’, and in 1892 Kaufmann, aa-Iio 
Avrote more than one monograjAh on the subject, and studied its jAathology 
minutely, called it ‘ chondro-dystrojAhia fcetalis’.* At first it AA’as thought 
that the achondrojAlasic foetus neA'er surA’iA’ed, but Avas stillborn at the eighth 
month, but noAv it is aa-cII knoAA-n that childi-en and adidts lAresenting unmis- 
takable signs of the disease are to be seen occasionally going about their 
ordinary aA’oeations. ^lorcoA'er. aa'c knoAV fronr ai’chaiological I'ecoi’ds that 
the achondroplasic individual has been recognized from the earliest times. j- 
There seems to be no reason AA'hj’’ those cases that are born aliA'e and 
surA-iA'c the first year should not liA-e for the ordinary term of human life, and 
some are mentioned by Emerson as haA’ing attained to the ages of 84, 66, 48, 
and 41 years rcspcctiA’cly. 


* For further inforiiiation on the historA", sec Alarie, Presse incd., 1900, .Tilly 14, 17. 
t .-\n interesting note liy George Fernet (Brit. Jour. Child. Dis., i, 17) refers to a “ number 
of glazed earthenivare figures (statuettes) most of them of some shade of green " in the British 
.Alnseum (Third Kgyptian Room). These portray the deformity of achondroplasia, and are 
representations of the Egyptian god Ptah-Seker-.Asar, the triune God of the Resurrection 
(lAr. E. A. Budge). Jansen, in his monograph,*' .Achondroplasia ; its Nature and Cause”. 
giA'es an illustration of the god Bes — the EgA'ptian god of sexual intercourse (Elliot-Smith). 
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It is quite clear that there are different degrees of the disorder. In many 
cases it is so pronounced that the foetus dies in utero and is aborted ; -whilst 
those that survive may present various grades of the characteristic deformity. 
Since a very large proportion of achondroplasiacs are stillborn it happens 
that the pathology of the disease has been chiefly studied in the foetus, but 
for clinical purposes there has been no lack of material both in children and 
adults. In this article, therefore, unless it is otherwise stated, the clinical 
side of the disease is draum from living cases, and the description of the 
skeletal changes and the histology are taken from the foetus. 

THE CLINICAL FEATURES OF ACHONDROPLASIA. 

The following section has been largely 
cidled from the excellent accounts given by 
Pierre Marie,^ Souques." and others. The 
tjqjical achondroplasiac at birth has a normal- 
sized body, exceedingly short limbs, and a 
large head -with a very characteristic dejDres- 
sion at the root of the nose. His stunted 
stature becomes increasingly evident during 
childhood and adolescence, and is largely due 
to the shortness, and the feeble gro-iHh in 
length, of the lower extremities {Fig. 1). 

The child walks at the proper time, teeth 
appear at the usual age, the rolls of fat 
which disfigure the limbs slowly disappear, 
but groudh always remains retarded, and 
when the child reaches adult age it has for 
a long time been an unmistakable dwarf. 

The height of the male achondroplasic 
dwai'f varies between 115 and 125 cm. Of 
P. Marie's two cases, Anatole, age 40, was 
122 cm., and Claudius, age IS. was 107-5 cm. 

The shortest recorded are Broeckivs case, a 
woman, age 23, who measured 97 cm., and 
Bailly's, age 27, 104 cm. 

The Shortness of the Limhs (Micro- 
melia). — This gives rise to some striking 
peculiarities. IVhen the arms are hanging 
down, the tips of the fingers reach only to 
the great trochanters or the iliac crests. ^ 

, . i j j. 1- — Pliotograph of the skele- 

wliereas in the normal person they extend to ton of an aciiondropiasic fetus. 

the lower third of the thigh. The unusual Li^on^s ^se. Xlie frontispiece in 

, . , T , , 1 Listons Elements of Surqeru (2ncl 

brevity of the lower limbs trenches on the edit.. ISIO) is clearly a drairing from 

ridiculous, and. owing to this obtrusive yigyAT’™’"’' 

deformity, the central point of the whole 

body, which should be at the umbilicus, is placed much higher — as high 
sometimes as the ensiform cartilage. The proximal segment in all the limbs 
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is most affected (rliizomelia), the arm often being sliorter than tlic foi’earm, and 
the thigh than the leg, a ratio whieli is the opposite of tlie normal. The hands 
and feet are also shortened ; but less, relatively, than tlie longer bones {Fig. 2). 



2. — Tlie illiistrntioii slicnvs tlic sliort 8linf' 
tcristic of’nclionilroplnsin. Tlie bones of tlie upper 
the lower on the left. Xote tlie reliitive lenntli of i 

1 ..1 t f* .V 


brano bone, shows no sliorter' 
TIie.se inacernted bones 
a very iimisual ca-^ deseribei 
men i.s entitled in the Catal 
the latter ywrt of the title a 
cranial bones (Xo. 4103.3), « 
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or to attend to herself in the ordinary calls of nature, took three hours to 
dress, rvas entirely debarred from active games, and could only write with 
great diflicnlty owing to the characteristic deformity of the lingers and the 
hand. 

The Achondroplasic Hand. — This is short and broad, and the fingers 
are all of equal length. When the hand is stretched out with the palm fiat 
the points of the fingers diverge from one another, the divergence being most 
marked between the ring and middle fingers. IMarle called it the ‘main cn 
trident', and various explanations of the way in which the divergence is 
produced have been suggested.* 

Curvature of the Limhs. — The short limbs are often curved, especially 
the lower ones ; as a rule, however, this is not caused bj' bending of the 
bones, which in adidts are usually straight, but by an angular displacement 
of the two segments at the knee, the articular surface of the tibia looking 
slightly outwards. 

Abnormal Position of the Head of the Fibula. — In this interesting 
peculiarity the head of the fibula lies on the same level as the head of the 
tibia and appears to form part of the knee-joint, but as it does not present 
an abnormal facet it probably does not lie within the joint cavity. Souques 
points out that this position of the head of the fibula is normal in the eighth 
week of foetal life, but in health the tibia develops more rapidly than the fib- 
ula, whose upper end eventually comes to lie at some distance from the joint. 

The Nearly Normal Trunk. — The short limbs contrast strangely with 
the large and apparently normal trunk to whieh tliey belong. The latter is 
said to have, as a whole, a more or less normal growth, and looks like the 
body of an adult to whieh are fitted four limbs suitable in point of length to 
a young ehild. In 3Iarie"s two adult cases the bodies were much longer 
than that of a boy of S who was of intermediate height and used for com- 
parison. But though the limbs are very disproportionate to the tmnk, yet 
the growth of the latter is also retarded, though to a much smaller degree 
than that of the limbs. Turner's case, a girl of 10 j’ears, was shorter than 
her sister of 3l, but when sitting side by side their heads were on the same 
level. There can be no doubt that when the younger girl reached the age 
of 10, her body would considerably exceed in length that of her achondro- 
plasic sister at the same age. 

Balme and Reid'* found the distance from the occipital protuberance to 
the tip of the coccyx in their case of a boy, age 12, to be 20fin., whilst in a 
normal boy of similar age it was 21 in. This impaired groudh of the spine, 
which occasionally is very striking, is in harmony with the retarded develop- 
ment of the ossific centres of the bodies in the stillborn foetus. These are 
always much smaller than those of a full-time healthy infant, or even of a 
foetus some weeks or even months before birth {see Figs. 13 and 11). 


* Ettore Levi attributed the divergenee of the fingers to artieular hj-potonus, eommon 
in aehondroplasiaes, wliieh leads to imperfeet adaptation of artieular surfaees ; Bertolotti, 
to the eondyloid snrfaee of the first phalanx not being on a horizontal plane, and eausing 
a deviation on the depressed side ; and Souques, possibly to bony ehanges at the distal 
c.xtreinity of the first phalanx. 
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The Head {Figs. S and 4). — -The head is absolutely and i-elatively large — ■ 
a fronto-occipital circumference of 60 cm. (21f in.) is not rare, and is occasion- 
ally exceeded. In shape it is rounded and markedly braclwcephalic, a condition 
which is the outcome of the peculiar development of the basis cranii and the 
supra-occipital bone. Its transverse diameter is greatly increased and the 
frontal and parietal bosses are prominent {Fig. 4). The face is broadened, 
but less than the cranium, and the short nose presents a characteristic depres- 
sion or indentation at its root. In some cases the whole nasal region may be 
flattened {Fig. 3). These latter signs are related to the abnormal develop- 
ment of the cartilaginous jDart of the basis cranii in front of the foramen 



Fig. 3. — An adult ancient Egj’ptian (XVUIth Dynasty) achondroplasic skull. (Professor 
Flinders Petrie. B.C.S. JMuseum, Gen. Path. Sect.y No. 96*2.) 

“ The face is flat ; the nasal bones are small pyramidal nodules, the spine of the frontal 
appearing at their lower ends ; the ascending inaxillarj' processes project very slightly in 
front of the lower border of the orbits. Tlie premaxillarj* region of the upper jaw is drawn 
upwards *' There is a profound aplasia of all those bones laid down over tlie anterior 
part of the ethmoid or trabecular cartilages 

The condition present is exactly like that seen in the bull-dog. The nasal bones and 
ascending parts of the maxillarj' of the bull-dog are arrested and thickened ; the pre- 
maxillarj’ part of the palate is tilted \ipward owing to the circumnasal atrophy. (Keith, 
Jour, of Anal., xlvii, 198.) 


magnum. AVhen the flattening of the face is marked the alveolar process 
of the upper jaw is pushed forward, owing to the alveolar growth which takes 
place to accommodate the teeth. The alveolar border has gone on growing, 
whilst the face has not. The protrusion of the upper alveolar processes and 
the jirominence of the lower jaw result in i^rognathism ; a condition which 
is well shown in the skull of Graham’s case preserved in the Anatomical 
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^luseum at Birmingham, and in the ancient Egyptian skull shown in 
Fig. 3. 

The Spine. — A hjphoiic curce in the dorsal or dorsolumbar region is 
often present in the foetus as well as in adults [see J. Thomson’s cases in 
Bowlby and Andrewes’ Surgical Pathology, 7th ed., Fig. 84 : Symington and 
Alexis Thomson’s case (foetus), and No. 95‘1, K.C.S. IMuseum, Gen. Pathol. 
Section (foetus)] ; but it is not the rule in the latter, the back being more 
commonh' described as flat. 

On the other hand, lordosis is a characteristic feature, even when kyphosis 
is present higher up. It was very pronounced in Dr. J. Thomson's cases, in 



Fic;. 4. — The interior of the ancient adult achondroplasic skull shown in Fig. 3. The 
internal nuclitorj* meatuses are the same distance apart as at birth (24 mm. or ^ in.) Tlje 
posterior fossa retains infantile dimensions. The occipital bone has the same linear dimen- 
sions as the occipital of the normal child at birth (superimposed). The pituitarj* fossa is 
distinctly small (12 mm. a.-p. by 10 mm. trans.). The sagittal and lambdoid sutures are 
obliterated ; the coronal simple in formation and open. Owing to non-expansion of the 
posterior fossa the cerebellum has lifted the lateral sinuses and tentorium up to or above the 
lambdoid sxiture (Keith. Jour. Anat.). Xote the small petrous bones and the unusual short- 
ness and the increased width of the skull, ghing it a globular shape. {B.C.S. Museum, Gen. 
Path. Sect., Xo. 96*2.) 


which the forward movements of the spine (in picking up) were very limited. 
There is some uncertainty as to the true explanation of this lordosis or lumbo- 
sacral curve. It is attributed by many to the tilting of the sacrum, the hollow 
of which is carried backwards and upwards. Iveyser® made the important 
observation that it did not disajjpear on placing the patient on his back and 
elevating the legs, as it does when the hip-joints are rigidly fixed in hip-joint 
disease. But if an adult achondrojflasic innominate bone is compared with 
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a normal one, the ilium, and especially its upper expanded jjortion, is seen 
to be not only mueh smaller than tlie corresponding part in tlie healthy bone, 
but to be definitely more poorly developed than its own ischial and pubic 
portions. The acetabulum is normally placed in relation to the ischium and 
pubes, but, owing to this poor development of the ilium, its posterior border 
imijinges on the great sacrosciatic notch. The femoral heads consequently 
are placed further back’ than usual. This supports Poynton’s® view, which 
attributes the curve to the attachment of the femora to the skeleton in a 
plane posterior to that of the noi-mal individual ; “ the nates accordingly 
arc unduly prominent, the sacrum is less vertical, and this, coupled with 
the prominence of the buttocks, gives the superficial impression that there 
is lordosis of the sirine. This is not, however, the case, the vertebral column 
being if anything less curved than normal.” 

The Pelvis.— The tilting of the sacrum, whate^•er its cause, is a consider- 
able factor in the contraction of the pelvic inlet, whilst the outlet is increased 
bj^ it. Also, as might be exjrected, the achondro23lasic pehds is diminished 
in all its diameters. Consequentlj’-, the disease is of very obvious moment 
in women when the}’’ become pregnant. Not onl}^ are abnormal presenta- 
tions often observed, and prolapse of the cord frequentl}’^ seen, but normal 
labour is nearl}'^ always impossible. Many recorded cases illustrate this. 
Porak’ removed a foetus at full term from a woman, age 27, b}’’ cephalotripsy, 
and at a subsequent ijregnancy an infant showing signs of the same disease 
was removed by Cresarean section. Charpentier was able to deliver by for- 
ceps a child which li^'ed only a few hours. Bailly’s case U’as delivered by 
craniotomy, and the symphysis ruptured during traction, -\gain, in Curvail’s 
case Caesarean section was performed. 

Intellect. — The achrondroplasiac approaches the normal intellectuall}^ 
Not infrequentl}’’ the}’’ are livel}’’ and amusing, but in a considerable number 
intelligence is reduced, or they are backward for their age. One of Marie’s 
cases at IS was like a quiet moderately reserved boy, and had not learned to 
read because his memor}^ was so defective. Some of this backwardness may 
be due to their difficulty in associating Avith other children in consequence 
of their deformity. But tlreir power of control over themselves is deficient, 
and the}^ are reputed to be A’ain, boastful, excitable, fond of drink, and some- 
times lascivious (see note on the god Bes, j3. 10). 

Sexual Development. — This is usually normal, though sometimes behind- 
hand, as in IMarie's case just mentioned, Avhich shoAved only doubtful eA’idence 
of puberty. 

Muscular Development, etc. — The achondroi^lasic dAA-arf is A-er}' muscular 
and excels in feats of strength, a feature AA'hich, coupled AA’ith an eccentric 
appearance and oftentimes amusing behaA'iour, leads to their frequent employ- 
ment in theatres and circuses, for Avhich cretins Avould be unsuitable OAA’ing 
to their mental defects. He is also a faA'ourite character in fiction in the 
capacity of a court fool or a nobleman’s minion. 

Union of the Epiphyses. — Radiography has sIioaah that there is great 
A-ariation in the time at AA’hich the epiphyses ma}^ be completely ossified. 
Though bony union ma}' occur at the normal time, and sometimes takes place 
prematurely, as in IMery and Labbe’s® case of a boy of 12, in Avhom ossification 



AOHOJn^DEOPL A SI A 


17 


was abnormally advanced and the epiphyseal lines early obliterated, yet it is 
apt to be delayed considerably, and in some cases it is never completed. 
Thus, union was not perfect in one of JIarie's cases at the age of 40, and in 
some of the bones of Graham's® case “the epipliyseal lines whicli should be 
last obliterated are still distinctly visible, thougli this subject was 4G years 
of age ". 

Post-natal Onset. — Emersoid® refers to various cases in Avhich children 
apparently normal at birth develojied achondrojdasia later. In one which 
he had e.vcellent opportunities to study the child was born normal, but had 
an acute disease in infancy resembling rickets. Signs of the deformity began 
about the age of 4. He sums up the position with regard to such cases in 
this way : “ We may therefore believe that achondroplasia is a disease that 
may develop after birth. Its symptoms are tiiose of an acute illness which 
considerably retards the cliild's normal development. Flabbiness, tenderness 
of the fiesh, and sweating of the head are prominent symptoms. The 
teething, talking, sitting up. and walking are all retarded, and the reIati^'c 
micromelia is first noticed after this illness. But some of these are the classic 
symptoms of rickets." 

A post-natal onset must be very doubtful. It Avonld be difficult to 
eliminate a slight grade of the disorder, and, on the other hand, in very badly 
nourished children who are the subjects of rickets endochondral proliferation 
is practically at a standstill, and explains the very stunted groulh sometimes 
seen. 

Heredity. — The majority of achondroplasiacs arc sporadic, but the affec- 
tion shows an unmistakable hereditary tendency. The evidence is, of course, 
limited, for the achondroplasic foetus is in most cases stillborn, and only in 
slight degrees of the disorder can the female produce a living child without 
suitable operative procedures. Some interesting examples have been recorded. 
Porak's case, already mentioned, was delivered of an achondroplasic foetus 
by Cresarean section. In like manner Baldwiip- saved an affected child 
which liA-ed nine and a half months. In Boekh's case the great-gi-eat-grand- 
father (tn'.saieul) and the sister of the patient were achondroplasiacs ; and 
J. H. Portei-i® records .3 cases — a father and two sons — with a remarkable 
family history. The disease occurred in si.x menrbers of a family of three 
generations : all were males, and not a single female was produced in those 
three generations. 


THE MACROSCOPIC CHANGES IN THE BONES. 

These are very eonsi^icuous in : — 

1. The long bones of the exiremities, and 

2. The base of the skull ; and less noticeable in 
.3. The vertebral column ; and 

4. The thorax. 

1. THE LONG BONES OF THE EXTBERnTIES. 

In the stillborn foetus in which the disease is pronoimced, these bones 
present a fantastic appearance. Large, somewhat rounded, and, in comparison 
VOL. XV. — so. 57. 2 
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extent, so that oecasionally the shaft is formed almost entirely of eompaet 
bone. But in some instanees a wedge-shaped area of endochondral bone 
ma}’' be recognized extending for a short distance into the diaphj'’sis from 
the epiplwsial junction (Fig. 9). At the ends of the bone the comiDact 
tissue tends to overlap the adjacent portion of the epiphysis, which 

then appears slightly morticed into the 



Fio. 0. — Section of an nclionciroplasic 
feimir — taken from the same ca-^e as Fig, 12, 
Note the thick compact bone of the diapliysis 
and its tendency to overlap the cartilaginous 
epiphyses, whicli are relatively very large. 
The marrow is apparently normal througli- 
out, and shows no fat cells. (Dr. Greenfield’s 
'section.) (X2^.) {AU the photographs are 
bij Dr. G. H. Rodman.) 

In hyperjilastic cases the 
especially the marginal epiiJhysis, 
(Kaufmann.) 


diaphysis. 



Fig. 10. — Section of an achondroplnsic great toe — 
from tlie same case as Fig. 12. (Dr. (Greenfield's 
section.) (x3^.) 

“ The scapula is smaller than normal, 
especially in its vertical diameter, and 
its glenoid cavity is apparently too 


small for the head of the humerus, 
cartilaginous part may be bulk}’' and massive, 
and the ventral surface deeply concave.'’ 


2. THE BASE OF THE SKULL. 

The important changes in the skull oeeur in that part of it which 
is developed in cartilage, especially the axial part of the base formed 
by the body of the splienoid, the basi-occipital, the ex-occipitals, and 
the supra-occipital. The petrous bones, also of cartilaginous origin, are 
-'^t^n unusually small, a condition which is marked in Graham’s case 
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(Birmingham Anatomical ^lusenm). and in the Egyptian skull {see Fig. 4). 

In the normal foetus the bar of eartilage from ■whicli the body of the 
sphenoid and the basi-occipital develop presents three centres of ossification at 
birth — the pre-sphenoid separated by a synchondrosis from the post-sphenoid, 
■which again is separated by another synchondrosis from the basi-occipital 
{Fig. 11). The pre-sphenoid and post-sphenoid centres fuse by the end of 
the first year, but the post-sphenoid and basi-occipital centres do not blend 
till the age of 25. ■when bony ankylosis of the basi-cranial axis is complete 
(Cunningham). 

The occipital bone at birth consists of foiu' parts, the interparietal and 
supra-occipital combined, the basi-occipital. and the two ex-occipitals. one 
on either side of the foramen magnum.* The interparietal portion forms in 
membrane, but the rest of the bone grows in cartilage. The two ex-occipitals 
are sej^arated from the basi-occipital by synchondroses in front, and in like 
manner from the supra-occipital behind. Fusion of the two ex-occipitals 
with the basi-occipital takes place about the fourth or fifth year, and with 
the supra-occipital by the third year or earlier. Thus, in the normal child 
at birth all these different ossific centres are distinct, and are separated by 
intervening cartilage. 

In the acliondroplasic foetus, whether stillborn at full tune, or e\'en earlier, 
quite a different condition is present. Instead of three separate centres, the 
IJre- and post-sphenoid and basi-occipital nuclei are represented by a single 
mass of bone which, without doubt, is produced by the fusion or synostosis 
of the three nuclei. Moreover, the ex-occipitals are frequently fused with 
the supra-occipital, and often with the basi-occipital, or, if this has not 
occurred, there is no intervening cartilage, which in a normal case would be 
several millimetres thick. 

As a consequence of the interruption of growtii caused by this early 
fusion of the nuclei {see p. 37). the ‘os tribasilare’ — the name given by YirchoAv 
to the part of the basi-cranial axis represented by the three ossific centres 
in front of the foramen magnum — is much shorter than the normal {Fig. 12), 
whilst premature union of the ex-occipitals results in a small and often cordate 
foramen magnum, which caunot grow larger, but whose sides grow steeper 
owing to the continued periosteal ossification.* 

This remarkable departm-e from the nonnal in the development of the 
base of the skull accounts for the following peculiarities which distinguish 
the acliondroplasic skull and its contents : — 

a. The tjqiical acliondroplasic cranium is round and globular, being 
markedly broader and shorter than normal. Its peculiar brachycephalic 


* In Symington and Thomson's csirefully recorded case of a full-time foetus, the distance 
from the foramen magnum to the anterior edge of the pre-sphenoid was 2-4 cm., whilst in a 
normal foetus used for comparison it was 3-G cm. The anteroposterior diameter of the 
foramen magnum was 0'G5 cm., and in the normal 2-2 cm. 

The interparietal part of the occipital bone was well formed, but the parts developed 
from cartilage were much smaller than normal. The supra-occipital was ossified to the 
ex-occipitals, but osseous union was not present between the ex-occipitals and the basi- 
occipital, though there was no interi-cning cartilage. Sj-nostosis was complete in the case 
from which Fig. 12 was taken, and also in one of Sir Thomas Barlow's cases •(Uiu'c. Coll. 
IIosp. Miisriim. Xo. G33). but in another (Xo. G36) it was absent. 
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extent, so that oeeasionallj”- the shaft is formed almost entirelj^ of compaet 
bone. But in some instances a wedge-shaped area of endochondral bone 
may be recognized extending for a short distance into the diaphysis from 
tlie epiphysial junction {F'ig- 9). At the ends of the bone the compact 
tissue tends to overla]! the adjacent portion of the e23iph3’’sis, which 

then ai^ijears slightly morticed into the 



Fig. 9. — Section of an aclionclroplasic 
femur — taken from the same case as Fig. 12. 
Note tlie thick compact bone of tlie diaphysis 
and its tendency to overlap the cartilaginous 
epiphytes, which are relatively ver^” large. 
The marrow is apparently normal through- 
out. and shows no fat cells. (Dr, Greenfield’s 
'section.) (x2.-J.) {AH th.c photographs are 
bjj Dr. G. H. Itodman.) 


Fig. 10. — Section of an nchondroplnsic great toe — 
from the same case as Fig. 12. (Dr. Greenfield's 
section.) (x3t.) 

“ The scapula is smaller than noi'mal. 
especiallj’’ in its vertical diameter, and 
its glenoid ca^dty is apparentlj’’ too 
small for the head of the humerus. 


In Iwjjerjjlastic cases the cartilaginous part maj’' be bulkj'' and massive, 
especialh^ the marginal cioifjhj^sis, and the ventral surface deepty concave.” 
(Kaufmann.) 


2. THE BASE OF THE SKULL. 

The imjDortant changes in the skull occur in that part of it which 
is developed in cartilage, especialh'' the axial part of the base formed 
bj^ the bod_v of the sphenoid, the basi-occipital, the ex-occipitals, and 
the supra-occipital. The petrous bones, also of cartilaginous origin, are 
unusualh' small, a condition Avhich is marked in Graham’s case 
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(Birmingham Anatomical ^Inseum). and in the Egyptian skull {see Fig. 1). 

In the normal foetus the bar of cartilage from which the body of tlic 
sphenoid and the basi-occipital develop presents three centres of ossification at 
birth — the pre-sphenoid separated by a synchondrosis from the ])ost-s])hcnoid. 
which again is separated by another synchondrosis from tlie basi-occi()ital 
{Fig. 11). The pre-sphenoid and post-sphenoid centres fuse by the end of 
the first year, but the post-sphenoid and basi-occipital centres do not blend 
till the age of 25; when bony ankylosis of the basi-cranial axis is complete 
(Cunningham). 

The occipital bone at birtli consists of foiu' parts, the intcrjjarietal and 
supra-occipital combined, the basi-occipital. and the two ex-occipitals. one 
on either side of the foramen magnum.’' Tlie interparietal portion forms in 
membrane, but the rest of the bone grows in cartilage. The two ex-occijiitals 
are separated from the basi-occipital by synchondroses in front, and in like 
manner from the supra-occipital behind. Fusion of the two ex-occipitals 
with the basi-occipital takes place about the fourth or fifth year, and with 
the supra-occipital by the third year or earlier. Thus, in the normal child 
at birth all these different ossific centres are distinct, and are seirarated bv 
intervening cartilage. 

In the achondroplasic fa’ius, whether stillborn at full time, or even earlier, 
quite a different condition is present. Instead of three separate centres, tlie 
pre- and post-sphenoid and basi-occipital nuclei are represented bv a sintrle 
mass of bone which, without doubt, is produced by the fusion or svnostosis 
of the three nuclei. Moreover, the ex-occipitals are frequentlv fused with 
the srqrra-occipital. and often with the basi-occipital. or. if this has not 
occurred, tliere is no intervening cartilage, wliich in a normal case would be 
several millimetres thick. 

As a consequence of the interruption of growtli caused bv this earlv 
fusion of the nuclei {see p. 37). the ‘os tribasilare’ — the name mven bv ATrehow 
to the part of the basi-cranial axis represented by the three ossific centres 
in front of the foramen magnum — is much shorter than the normal {Fig. 12) 
whilst premature luiion of the ex-occipitals results in a small and often cordate 
foramen magnum, which cannot grow larger, but whose sides grow steeper 
owing to the continued periosteal ossification.* 

This remarkable departure from the nonnal in the development of the 
base of the skull accounts for the following peculiarities which distinguish 
the achondroplasic skull and its contents : — ° 

a. The tjqncal achondroplasic crajuiitn is round and globular, beiim 
markedly broader and shorter than normal. Its jieculiar brachycetJhalic 


* In Symington .and Tiiomson's rarefidly recorded ease of a ftill-time foetus, the distance 
from the foramen magnum to the anterior edge of tlie pre-splicnoid was 2-4 cm., whilst in a 
nonnal foetus used for eomparison it uas 3 6 enu The anteroposterior diameter of the 
foramen magnum was 0*G5 cm., and in tlie normal 2*2 cm. 

The interparietal part of the occipital bone was well formed, but the parts developed 
from cartilage were much smaller than normal. The supra-occipital was ossified to the 
ex-occipitals, but osseous union was not present between the ex-occipitals and the basi- 
occipital. though there was no intervening cartilage. Synostosis was complete in the case 
from which T'ig. 12 was taken, and also iiy one of Sir Thomas Barlow's cases *(t7m'r. Col! 
IIosp. Musciini. No. 633), but in another (No. 6.36) it was absent. -- 
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sliape is due to tlie way in whicli the membranous bones of tlie ^•ault accom- 
modate themseh'es to tlie growth of the brain. This organ, which is cramped 
the want of development of the base of the skull, obtains the room it needs 
by causing expansion of the vault. 

So, in Symington and Thomson’s case all four fontanelles were enlarged, 
and tlie vertical plates of tlie frontal bulged forwards, whilst the two halves 



Fig. II. — Xormal skull at birth. Sagittal section. The pro- and post -sphenoid and the 
bnsi occipital nuclei have been outlined in black. The dura mater at the base is indicated 
by a u liite line. The loose coronal and lainbdoid sutures con be made out. A, Atlas ; 

L, Lainbdoid suture, (xg.) {B.C.S, JMuscurn Stores,) 

of tliat bone and the two parietals were further ajiart than usual. In rare 
instances early union of some sutures may lead to considerable peculiarity 
of shape owing to the bi'ain’s expanding in the onU direction that may be 
jiossiblc. But sometimes the sutures of the vault are not so loose as in the 
normal infant. Thus, in the foetus from Avhich Fig. 12 was taken the}'’ were 
quite firm, and b}^ transmitted light it could be seen that this was due to 
developing synostosis.* 

b. The basal changes in front of the foramen magnum are responsible 
for the deep depression of the root of the nose, or the flattening of the face, 
which arc characteristic marks of the achondroplasic facies. The effect of 

* .Some intcrestintr points arc found in the skull of Graham’s case in the Birmingham 
,\natomical Museum ; it is that of an adult, age 46. 

1. The maximum length is 192 mm. ; the maximum breadth 163 mm. The cranial 

index equals = 84-8. An index over 80 indicates a brachycephalic skull. 

2. The orbital plates of the frontal bone are raised up and bulge into the anterior fossa. 
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the synostosis of the os tribasilare is increased by another alteration which 
has not yet been mentioned. The clivus — that portion of the base which 
intervenes between the foramen magnum and the dorsum sellre and represents 
the intracranial surface of the posterior portion of the tribasilar bone — has 
a much more vertical position and is also narrower than in the normal 
individual.* 



12. — Skull of nn achondroplasic foetus — stillborn. Sagittal section. The three nuclei 
in front of the occipital foramen are fused into a single piece of bone (black outline). Xote 
the almost vertical direction of the clivus, the less obtuse sphenoidal angle, and the displaced 
tentorium. Tlie coronal and lambdoid sutures can be seen to be rigid and stmostosed. 
The small size of the foramen magnum is vert' noticeable when compared with that in Fig. 
11 — anteroposteriorly it measures 0-5 mm.; in the normal skull {Fig. 11) 11 mm. The 
measurement from the ethmoid spine to the anterior edge of the foramen magnum is 42-5 
mm. ; in the normal skull {Fig. 11) it is 58 mm. A, Atlas; L, Lambdoid suture. ( ;' 2.) 


leaving a deep gutter corresponding to tlie cribriform plate of the ethmoid. Tliis condition 
was probably c.atised by the grotvth of the eyeballs, which could not enlarge in a downward 
direction as the face had stopped growing, 

3. The clivus is almost vertical. The petrous bones are ven.- small and the distance 
between the two internal auditon.' meat! is Ij in., which may be compared tvith in. in 
a normal skull, and points to the retardation of lateral growth in this axial portion of the 
basis cranii. 

4. The zygomatic fossa is remarkably short anteroposteriorly {see also Fig. 3). This 
is evidently connected with the want of growth of the face and its failure to be normallv 
projected. 

5. The jugular foramina arc unusually small (defective gro\vth of the bones) and the 
niastoid foramina are very large (to provide a collateral channel to carry off the blood from 
the lateral sinuses). 

* The sphenoidal angle is the angle which the basi-occipital part of the basi-cranial axis 
makes with the ))rc- and post-sphenoid portion, i.e., which the ascending portion of the axis 
m.akcs with the horizontal portion in front of it. This angle in the normal foetus, in the 
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Partly owing to tlie arrested growth and partly to the altered position 
of this portion of the basi-eranial axis, the cartilaginous parts in front of it, 
Avhich are concerned in the development of the nasomaxillary region, are not 
sufficient!}^ pushed forward. Hence arises the depressed nasal root, or, if 
the nose as a whole fails to be projected, the flattened face.'*' 

c. The changes in the occiintal bone account for : (i) The synostosis, and 
small size of the foramen magnmn ; and (ii) The practieal elimination of the 
cerebellar fossa owing to reduced size of the suiira-occipital bone. 

The internal occipital protuberance is only a very short distance from 
the posterior margin of the foramen magnum and — owing to displacement 
and occasional alteration in the shape of the cerebellum — the tentorium, and 
with it the lateral sinuses, have a much higher attachment to the interior of 
the skull. Thus the torcular Herophili was 6-3 cm. from the foramen magnum 
in Symington and Thomson’s case instead of 2-5 cm. Avhich is the normal, 
and the lateral sinuses and the tentorial attachment corresponded to the 
lambdoid suture {see Figs. 4 and 12). 

d. The brain and medulla also show some changes : — 

i. The lower part of the medulla is notably diminished in size when the 
foramen magnum is very small, and this fact points to the smallness and 
rigidity of that aperture being responsible for the premature death of the achondro- 
plasic foetus. 

ii. The long axis of the medulla and pons, owing to the steej) clivus, 
instead of being directed upwards and forwards, is more near!}’’ vertical, or 
even inclined upwards and backwards, and the upper border of the pons 
comes to lie considerabl}'^ above the dorsum sella; to which it should normally 
correspond. 

iii. The smallness of the occiput below the internal occipital 2 >i’otuberance. 
by practically abolishing the cerebellar fossa, leads to striking changes in 
the cerebellum. In Symington and Thomson’s case it was flattened, and its 
long axis directed from the foramen magnum u];wards and backwards. In 
one of Barlow’s^® cases the cerebellum was pushed forwards and had grown 
upwards so that it was ‘nested’ in the cerebrum, which covered it more than 
in a healthy foetus. The adaptive alterations of the tentorial attachment 
just described arc associated with these changes. 

3. THE VERTEBRAL COLUMN. 

This was the normal length in the case so often quoted (Symington 
and Thomson's), and each body was pi-actically of normal dimensions, but 
the ossifying nuclei in the centres were only half the normal size. The small 


period from tlirce months to birth, attains to 155'’, and from then to puberty gradually 
increases (flattens out). lu achondroplasia, owing to the more vertical condition of the 
clivus, it is much less obtuse than this, and the increased curve which its diminution indi- 
c’ates has been described by Virchow as a kyphosis of the base of the skidl. (Kaufmann, 
“ L’ntersuehungen ueber die sogennantc foetale Rachitis (Chondrodystrophia foctalis).”) 

* Kaufmann" points out that the marked retraction of the nose root, or the flattening 
of the face, may be present in rare cases in which the base is quite soft and cartilaginous, or 
in which there may be no shortening of the tribasilar. He ascribes this to defective growth 
of the cartilaginous parts in front of the tribasilar. 
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size of the nuclei is a constant fcatin-e in the spine of tlie achondroplasic 
fcctus and is very striking vhcn compared with those of tlie healthy stillborn 
infant (Figs. 13. 14; see also Figs. 

11, 12). Sometimes there is a pre- 
mature synostosis of the body and 
arch of the upjjcr ccr\-ical vcrtebr:c 
similar to that of the modified 
vertebra which surrounds the fora- 
men magnum (Bruns and Kolisko). 

The pelvis has already been 
described (p. 16). 

4. THE THORAX. 

The ribs show evidence of 
arrested development, and may be 
less than half the normal Icngtii at 
birth, whilst the costal cartilages are 
of average size. In Symington and 
Thomson's case they joined tlie 
cartilages at an angle and so pro- 
dueed a furrow or dejiression at the 
costochondral junctions. The bead- 
ing often present at these junctions 
is due to the end of the rib e.xpanding to receive the termination of the 
cartilage. 

* * * * 
Kaufmann’® lias distinguished 
three forms of achondroplasia- — the 
hypoplastic, the hyperplastic, and 
the nialacic — according as the carti- 
lage destined to form rows shows no 
recognizable change, or ^vith normal 
consistence shows an exaggerated 
undisciplined groudh, or is softened. 
In the hypoplastic form the epi- 
physes are rather smaller than 
normal and the length of the dia- 
physis is less than half the normal. 
In the In-perplastic variety the 
epiphyses are thick, broad, and 
mushroom - shaped on short dia- 
physes, but not so short as in the 
hypoplastic form. In the former 
(hypoplastic form) the bones are 
frequently bent, and thick for their 
short length ; in the latter the 
diaphyses are straight. It is in the 
hypoplastic tj-pe that there is such 
vigorous periosteal acti^^ty. i.e.. 
where the bones are very short, and 
the fibrous layer grows into the 
epiphysis from the periosteum. In the malaeic form the epiphysial cartilage is 
abnormally soft, and unsuitable for physiological grondh and development. 



Fig. 14. — To couipnrc with Ftp. 13. Section 
through a lumbar vertebra of a normal full-time 
fa'tusT {\ 7.) 
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HISTOLOGY. 

The most striking fact in the histologj'- of aelionclroplasia is a greatly 
diminished proliferation of cartilage cells, which is sometimes so extreme 
that the process ma}’’ be practicallj'^ non-existent. This process, Avhen it 
occurs at the epiphj'^sial ends of the long bones, is responsible for their growth 
in length, and it is in consequence of its failure to evolve, or of its interruption 
if it has once been established, that the dwarfing which characterizes the 
disease results. If the long bones of an adult achondroplasiac are compared 
with those of a foetus afflicted with the same disease, it is evident that a 

considerable growth in length has 
taken place since birth, presum- 
ably upon more or less normal 
lines, but not as much as would 
have occurred in an ordinary 
individual. Two jjossible ex- 
planations of this post-natal 
growth suggest themseh'es : (1) 
The disease ma}^ be active onl}'' 
during intra-uterine life, and as 
its activity diminishes normal 
ossification may assert itself ; or 
(2) The disease ma}*^ be of a mild 
character from the start, and per- 
sist so long as growth continues. 

The second e.xplanation is 
probabl}’^ the correct one. Severe 
degrees of the disoi’der result in 
the death of the foetus, and the 
presumption is that those cases 
which survive and reach adoles- 
cence represent a less pronounced 
type of the disease. Even these 
show different grades of the 

Fig. 15. — High-powor view from the same femur affection, and in SOme it maj'" be 
ns Fi(j. 9, showing bone formation preceded by sO little marked aS tO escape 
cnlciticntion of cnrtilacc : also the shallow zone of ... , r ^ 

cartilage proliferation. (x270.) recognition CXCCpt alter CaiCIUl 

investigation. 

I'lic microscopical appearances seeiu at the junction of an epiphysis ueith 
the (liaphysis in a foetal achondroplasic long bone are of two distinct types, 
neitlier of which is normal in that situation. The first exemplifies ossifica- 
tion through an intermediate stage of calcification of cartilage ; the second, 
ossification by metaplasia of a fibrous tissue that has either developed by 
metaplasia from the cartilage or arisen by an extension into the cartilage 
from the jieriostcum. 

If the junction line be traced from side to side under a low power, there 
will be seen at one end. or sometimes at both ends, a narrow laj’^er of compact 
bone reaching inwards for some distance and blending externall}" with the 
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compact, tissue of the diaphysis. The rest of the boundary area is occupied 
by cartilage shou'ing a uarrou- zone of cell proliferation which is under- 
going caleification preliminary to the formation of cancellous tissue (Figs. 
15, 16). 

Ossifieation through ealeification of cartilage is the chief process ; the 
formation of the comjiact bony layer is a secondary one ; it is not always 
present ; it is partial in most instances (Fig. 17) ; but it sometimes seems to 
involve the whole length of the line, especially in the small bones such as the 
phalanges, and then cartilage cell proliferation and swelling of the cells is 
seen to have come to a complete standstill (Fig. 23). 


The appearances seen in the 
area where cartilage undergoes 
calcification are the following : — 

1. There is a complete ab- 
sence of the palisade-like line of 
provisional calcification which is 
such a marked feature of normal 
ossification at the epiphysial 
lines. 

2. The zone of proliferating 

cartilage cells is very narrow. 
There is no arrangement of the 
cartilage cells in columns. The 
absence of this ‘row formation’ 
has been emphasized by all 
writers on the subject as the 
histological feature of greatest 
importance (Figs. 15. 16. 17). 

In the shallow zone of pro- 
liferating cartilage the cells are 
numerous. They are also large in 
contradistinction to those in the 
quiescent cartilage close to. and 
may be crowded here and there 
into little groups ; or they may 
be scattered freely, irregularly, 
and somewhat closely, but with- 
out any attempt at arrangement ; 
though in some sections two or 
three cells may be in contact in 
such a way as to suggest an 



Fig. 10. — One corner of the epiphysial border of 
tlie terminal phalanx shoirn in Fiff. 10. showinir the 
very' slight degree of cartilage proliferation."” the 
swelling of the cells, and the calcification of the 
cartilage. The faint tendency of the cartilage to 
assume a fibrous form close to the periosteum can 
be recognized. Tire calcified cartilage is stained 
purple and the true bone added in places on its 
medullary surface yellowish. The difference can be 
detected in the photograph by the deeper slinding 
of the calcified cartilage. ( x So.) ~ 


incipient row. 

3. The grofind substance of the cartilage in which the enlarged cells lie 
is seen to be undergoing calcification on the side adjacent to the diaphysis. 
and trabeculae containing cartilage cells become outlined by the breaking iqj 
of the calcified zone by medullary spaces (Fig. 15). Osteoblasts, next, border 
the notched margins of these trabeculae, and laminated bone is laid upon the 
calcified cartilaginous foundation. A little deeper in the medullarv tissue the 
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trabecula; are composed entirely of laminated bone, and their origin in calcified 
cartilage cannot be made out, or only in some instances.* 

A very different process is seen to lead to the j^roduction of the compact 
layer of bone which advances imvards from the periphery of the line of junc- 
tion. As the boundary region is approached the cells in the cartilage become 
more numerous and crowded, but not so large and definite as those in the 



Fio. 17. — Lower epipliysinl junction — not fnr from the pnrt shown in Fiff. 20. Ossifica- 
tion bv metaplasia of fibrous tissue on the right, and bv calcification of cartilage on the 
left. (\85.) 


* The relation that normal ossificalion at an epiphysial line bears to endochondml 
ossification in achondroplasia calls for sonic explanation. The significance of the ' row 
formation ' is that it points to rapid proliferation of cartilage cells. Nature has evolved this 
careful packing of the superabundant cells at the epiphysial ends of the long bones, and the 
orderly method of their delivery to the bone-forming department, to enable the limited 
space at her disposal to be utilized to the best economical advantage. In the small cartilage 
bones, and in the basis cranii in the healthy fcctus. the area of cartilage proliferation and 
* row formation ' around the ossifying nuclei is neither so deep nor so crowded with cells as 
at the epiphyso-diaphysial junctions. Provision for length growth is not called for to the 
same extent. This no doubt explains why the region of provisional c.alcification in these 
bones takes tbe form of a zone of calcified cartilage instead of the palisade-like arrangement 
which marks the epiphysial lines in the long bones. .\s tins calcified zone is broken up by 
the advancing medidlaiw' tissue, irregular plates are formed and upon them laminated bone 
is laid down by osteoblasts. The cartilaginous foundation of many laminated trabecnla* 
is evident at a considerable distance from the zone of calcified cartilage, and sometimes all 
over the section of a complete nucleus. 

The appearances seen in the nucleus of an ochonriroplasic vertebra are like tliose in normal 
small cartilage bones except that there is a slighter degree of proliferation of the cartilage 
cells, and an absence of the ' row formation '. .-Vnd they are similar in achondroplasic 
long bones at those parts of the epiphysial jvmctions where ossification is preceded by calcifi- 
cation of cartilage. 

Evidently histology does not point to a fundamental difference between chondral ossifi- 
cation in acliondrojilasia and in the normal foetus. The various appearances may be 
explained by the relative activity or inactivity of cartilage proliferation, and the deciding 
factor between the ‘palisade’ formation and the zone of calcified cartilage attributed to 
the amount of matrix persisting between the cells in which lime salts can be deposited. 
Obviously this must be much Ic.ss where the cells are crowded and closely paeked together 
as at the epiphysial lines. 
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area where tlie eartilage is iindergoiiig calcification. Tliey elongate and can in 
many sections be traced gradually into fibrous tissue ; and on the diaphysial 
side of this fibrous layer compact tissue is formed by metaplasia from it 
{Figs. IS, 19, 21). The layer of compact bone is thin and of variable 
length, and on its medullary side it is fringed with osteoblasts and joined, 
more particularly near its periosteal end, by trabecula: of periosteal formation 
{Fig. 23). Where it occurs it walls off the medullary spaces from the cartilage. 

The fibrous tissue takes the form of a strand or layer which in many 
bones can be recognized by the naked eye on the epiphysial side of the 
line of junction. A great deal has been written about it, and its origin. 
It is believed to be deri'^’ed from 
the periosteum, and in proof of 
this the presence in its meshes of 
"islands of cartilage and fat cells" 
has been cited (Emerson). It has 
been attributed by ojie authority 
to an ingrowth from the peri- 
osteum. and by another to an 
infolding of that membrane. Un- 
doubtedly the tract blends with 
the periosteum at its outer end. 
and has the appearance of an 
offshoot from it sweeping round 
the corner of the diaphysis to lie 
in the cartilage. But the equally 
evident transition of the cartilage 
cells from the quiescent area till 
they merge into the fibrous layer 
woidd suggest that the cartilage is 
undergoing a retrogressi^'e change 
(metajilasia to fibrous tissue), 
which is most pronounced at the 
marginal part of the boundary 
area, possibly owing to the in- 
fluence exerted by the propinquity 
of the ]:eriosteum. Whatever the 
true explanation of this fibrous 
change in the cartilage may be. 
there is no doubt about its importance. It is the iireliminary stage in the 
formation of a compact bony lid to the end of the diaphysis, which must 
effectually prevent any further gi-owth in length. Usually it is onlv seen 
partially developed, and if it is present on one side only, growth ceases on 
that side, and a bend or angle forms at the juxta-epiphysial region in 'con- 
sequence of the continuance of a certain amount of growth on the other. 
If it occurs on the inner side at the upper e}nphysis of the femur, the outer 
side of the diaphysis growing \ipwards may tilt over the head and neck and 
produce coxa vai-a. 

The formation of bone by the periosteum takes place in the normal wav. 



Fic. IS. — Higli-powcr view of a portion of a 
section shown in 17, sliowing ossification by 

metaplasia of fibrous tissue almost certainly develop- 
ing from the cartilage. (x270.) 
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but the process is unusually active, no doubt, because it has to make up. as 
far as it can, for the failure of the cartilaginous ossification. This actmty is 
a noticeable feature of the hypoplastic variety described bv Ivaufman^n.” 
The cortex of the diaphysis consequently is abnormally thick, and the com- 
pact bone may even in^-ade and obliterate the central cavity. At the ends 
it tends to grow o^'er the line of junction and to embrace the adjoining part 
of the epiphysis. In some cases, on the other hand, rarefaction may occur 
in the central part of the diaphysis to such an e.xtent (osteo2Jorosis interna) 
tliat it maj’ predispose to fracture. In Kaufmann’s case of chondrodystrophia 
h5qDerplastica there were fractures of several of the long bones which it is 
possible occurred during deli\-crv by tiuning. The central cavities were large 
and the periosteal bone formation was much less than in hypoplastic cases. 



Fig. 19. — ^The right -hand cornet of the junction line of the upper epiphysis of the femur 
sliotvn in Fig. 9. Tlie fibrous tissue is seen streeping round the bone from the periosteum. 
Tlie transition from quiescent cartilage to fibrous tissue is noticeable on the epiphysial side 
of the layer of compact bone, -srliich borders the fibrous tissue on its diaphysial side. (XoO.) 


The Marrow. — Those who have described the marrow speak of it as very 
cellular and not lacking in blood-vessels. Giant cells and evidence of resorj)- 
tion may or may not be seen. The illustrations show the usual cellular charac- 
ter of a medulla, and the presence of very few fat cells. Evidently the marrow 
in achondroplasia is not wanting in vitalit}*, and its behaA-iour in connection 
with the periosteal ossification and even the limited endochondral ossification 
shows that its functional capacity, so far as bone building is concerned, is good. 
There is consequently no reason to think that the absence of cartilage cell 
proliferation is a secondary manifestation dej^endent ujjon an unhealthy con- 
dition of the marrow. 

PATHOGENESIS. 

The Time of Onset and the Duration of the Disease.— To follow the 
various points that arise in the jiathogenesis of achondro2Jlasia it is important 
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to determine the period of intra-nterine life a't which the disease begins. 
Normally centres of ossification appear in the cartilaginous shafts of the bones 
of the limbs in the second month ; first in the upper extremity and later in 
the lower. It is clear, therefore, that the affection cannot begin before that 
date. But even if the conditions responsible for initiating the disorder were 
present then, there would be a further delay before endochondral ossification 
advanced to the extent of defining the epiphysial ends, and until that took 
place the normal equilibrium between growth of cartilage and bone fonnation 
woidd not be reached, and the conmiencement of rajjid length-growth, the 
absence of which is the first clear evidence of the disease, would not occur. 

The earlier writers beheved 
that achondroplasia ran its whole 
course in utero. Parrot regarded 
it ‘"as a dystrophy of the cartilage 
concerned in the first skeleton 
formation during the period from 
tlie third to the sixth month 
of foetal life” (Emerson) ; and 
Symington and Thomson thought 
that “those bones escaped which, 
though formed in cartilage, remain 
entirely or mainly cartilaginous till 
an advanced period of foetal life 
so that their general growth is 
quite independent of endochondral 
ossification” ; but even such bones 
will show microscopic e\idence of 
the disease when ossific nuclei are 
present. It may be assumed, 
therefore, that “the pathological 
process is active, and the condi- 
tions that induce it present, from 
between the second and third 
month of intra-uterine life, and 



that on account of the early 
onset" only certain bones appear 
to the naked eye to be affected.* 
But if the onset of the 


Fig. 20.— From the low^er epipliysial junction of 
tlie same femur as Fig. 9 — about the centre — show- 
ing a trabecula forming from fibrous tissue interposed 
in the line of calcifying cartilage. The large circular 
mcdullaiy space shows an osteoid bordering. ( x So.) 


affection can be traced to the latter part of the second or the bemnnino- 
of the third month, its duration is not so easy to determine. In the previous 
section it has been presumed that the disorder probably persists as lonu as 
growth goes on. but it docs not follow that it is of the same intensitv all 
the time. Tlie iiossibility of recovery, connected no doubt with the" dis- 
appearance of the causal condition, must be recognized, but there is nothin^ 


» The Iircscncc of the iiofocliord or its relics in one or two of K.aufmanns cases was 
thought to trace the onset of the disturbance of groudh to about the second month. But 

ihi^’shmdd ‘,m"::^di:::;:;:;:i!^ =>fter 
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to show that it occui’s. On the other hand, an occasional clinical fact may 
point to a relapse or an aggravation, or e\^en suggest a late onset. Thus 
Turner’s case (see p. 12) — a girl of 10, in whom the deformities ivere not 
noticed at birth — did not grow during the five years before the case was 
recorded. She wore the same frocks as she did when between 4 and 5 vears 
old. 


THE CORRELATION OF ACHONDROPLASIA AND 
OSTEOGENESIS IMPERFECTA. 

There are some suggesti^’e points of resemblance between these affections 
both in their intra-uterine origin and their post-natal course. In achondro- 
plasia the 23roliferation of the cells at the growing epiph 3 'sial region of the 
cartilage is seriously at fault, and the length-growth of the bone almost 



Fig. 21. — Tlie other corner of tlie epiphysial border shown in Fi’y. 10. Showing ajayer 
of compact bone forming from a thin strand of fibrous tissue which is continuous to the^nght 
of the picture with the periosteum. (x85.) 


abolished. In osteogenesis imperfecta the stress falls on the other great bone- 
forming tissue. The cells formed from the periosteum are not of the normal 
tjipe, being more akin to cartilage than osteoblasts ; and they function badly, 
producing a delicate and crumbling kind of bone of inferior vitalitji and 
strength. 

A critical inquiry into the correlation of the two disorders would be out 
of place here, but it is important to note that in both th6 changes begin in 
the embr^m and are probablj’’ present from the ver}’^ commencement of the 
pre-ossification changes. The thought that the phenomena of both diseases 
maj’^ proim to depend upon somewhat similar or allied causes is verj" natura , 
and it would not seem impossible for some rare case to present conditions 
suggestive of both. Such a case is the following. 
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Hektoen’s Case.^' — This ^vas a sliort-linibed dwarf supposed to be 45 
years of age, wiio supported himself by selling lead peneils and chewing-gum 
from a roller. He was presumably of fair intelligenee; rvith a fibroid thyroid 
without any demonstrable thyro-iodiuc ; with a relatively large eranial vault, 
made iijr of 172 Wormian bones, but without any e\'idence of premature 
ossifieation of the synchondroses at the base of the skull : with marked 
curvatures of the spinal cohuun ; with old fracture of many of the ribs and 
of the left humerus ; with great deformity of the peh'is ; udth curvatures of 


' A" 


most of the long bones whieh are relatively short, the articular ends being 
swollen into irregular globular masses ; with a 
general and pronounced osteoporosis; and with 
the absence of trident fingers” {Fig. 22). - 

Discussing the exjrlanation of this peculiar 
case Hektoen writes : “ Cretinism or rickets or 
osteomalacia in all probability is not wholly 
responsible for the changes present in tlic 
skeleton. Taking all the facts and conditions 
into consideration it must be acknowledged that 
the case presents some featm-es best explainable 
on the score of osteogenesis imperfecta and 
others best explainable on the score of chondro- 
dj’strophy foetalis, but as for reaching definite 
conclusions it is unfortunate that the picture of 
either of these two diseases, as now understood, 
is incomplete in some essential particular ; and 
furthermore nothing is known of this man's i 

earlier historv. ” 
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ACHONDROPLASIA AND THE INTERNAL 
GLANDULAR SECRETIONS. 

Certain pathological facts have done much 
to stimulate interest in the physiology of bone 
grondh. The increased size of the bones and 
the delayed obliteration of the epiphysial lines 
in eunuchs (sre B.C.S. Museum. Pathol. Sect.. 

Disorders of Grozeth. Specimen Xo. 4846-1,). the 
dependence of cretinism upon diseased and 
atropliic thyroids, and the association of acro- 
megaly and gigantism with pituitary conditions, 
caused attention to be focused more particularly 
upon the testis, the thyroid body, and the 
pituitary gland, but other glands believed to irroride internal sc. 
such as the parathyroids and the pineal — mav be said to be 
observation'. 

The following sketch of some recent researches suggests that th 
genesis of achondroplasia may prove to be intimately concerned .» 
abnormal functioning of one or more of them. 

VOL. X\'. — NO. 57. 
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Fig. 22.— Hekt. 
skeleton shows 
features of ostc.. 
fecla and some 
achondropla-sia — sc 
Ainer. Jour. Med. 
exxv. Toll, Fir/. 5.) 
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The So-called Cretinous Calf —A good deal of literature has been devoted 
to the ‘cretinous calf’ and its connection with achondroplasia. Crewi^ tells us 
that the Irish Dexter is a breed of the smallest cattle in the British Isles, with 
a short broad head and short legs, two points (brachycephal}’^ and micromelia) 
which have an important relation to the subject. A Dexter mated with a 
Dexter bull invariably results in a proportion of dead, misshapen calves. The 
period of gestation is approximately 284 days, and it can be foretold when a 
pregnancy will terminate in a ‘bull-dog’ foetus. About the third or fourth 
month great abdominal distention sets in, and this is followed by a flow of 
amniotic fluid. Then the flow ceases and the cj'cle is repeated. Following 
one of these discharges the fcetus is aborted. 



Fig. 2o. — O ne half of the distal epiphysial border of the metatarsal bone shown in Firj. 

10). The compact border occupies nearly the whole width in this section, but not in another 
one. (This section was taken near the periphery of the bone.) Tl)ore is a complete absence 
of proliferation of the cartilage on the epiphysial side of the compact layer except in the 
vicinity of a short interruption to the left of and outside the picture. At each corner the 
first sign of an ingrowth (?) from the periosteum is in evidence. There is very little bone 
formation on the medullary side of the compact layer. Tlio medulla shows a number of 
scattered fat-cells ; and the cross-section of a considerable vessel lies outside the picture. 
(X50.) 

The above cycle is not invariable. The first sign maj’’ be the abortion of 
a dead monstrous calf, or a premature labour necessitating operative measures.* 
The Dexter ‘bull-dog’ foetus is very much smaller than the 2 iormal fcetus 
of the same age. Its death is associated with severe foetal anasarca (foetal 
drops}'') in the case of the earlier abortions, and in the majority of the later 
ones ; and -with very difficult labour owing to the shape of the foetal head. 
When there is hydramnios there is foetal anasarca, the foetus being a water- 
logged and shapeless mass, and the abdominal wall devoid of skin o^-er a 


* The puerperium differs from that following a normal calf : (1) The placenta conies 
away in small fragments instead of being thrown off complete in three or four hours ; and 
(2) The abortion of the monstrous calf does not interrupt the production of milk, whereas 
the abortion of a foetus other than a ' bull-dog ’ does immediately. 
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circular area based upon the umbilical cord. The anasarca present in the 
majoritv of cases is common in cattle, and invariably associated vith death 
and abortion in the sixth or seventh month. Its cause is not known, but in 
the case of the ‘bull-dog’ foetus, it is always associated with hydramnios — 
both probably being due to the same cause. 

Crew came to the conclusion “that the conditions found in the ‘bidl-dog’ 
calf are such as are found in the clinical and pathological entity known as 
achondroplasia. It would seem that the exhibition type Dexter is a low- 
grade achondroplast. and that the ‘bull-dog’ calf produced by the mating of 
two such individuals is a high-grade achondrojrlast exhibiting the classical 
features of the condition in a most pronounced form '. 

C. G. Seligmann's^® investigations led him to the conclusion that the 
chancres in the 'bull-doji’ calf were due to a deficienev in the th^Toid seeretion, 
and that the monsters were, in truth, cretinous calves- He demonstrated the 
ineffectiveness of their tIuToid secretion by intravenous injections of fresh 
extracts of the gland (50 per cent glycerin) into animals. Xo fall of blood- 
pressure. or a very slight one. occurred, and this contrasted with the effect 
produced when a similar extract, made from a normal jiewly-born Dexter- 
IveiTv, was emploved. 

Hogbeu and Crew.-*' turning to account an interesting biological fact, 
came to quite an opposite opinion. They employed the axolotl test. This 
larva of the ^Mexican salamander, when kept in tanks, preserves its larval form 
indefinitely, but feeding it with jjotent thyroid tissue causes it to undergo 
rapid metamorphosis into a fully developed terrestrial amblystoma. By this 
test it was impossible to obtain evidenee of active seci’etion in the normal 
foetal thyroid earlier than three months in the sheep and four months in the ox, 
and practically similar results were obtained in the case of the ‘bidl-dog’ foetus. 

The result of an inquiry into the functioning of the posterior lobe of the 
pituitary of the monstrous calf is described by Crew in his communication to 
the Royal Society. An injection of a minute quantity of posterior-lobe extract 
into a frog ‘‘previously kept under those conditions which conduce to skin 
pallor " is followed by a very characteristic and marked darkening due to a 
conspicuous c.xpansion of the melanophores (Hogben and Winton). This 
result is jrroduced by the posterior-lobe extract of normal cattle at the begin- 
ning of the third month, but that of the ‘bull-dog’ feetus of six months gave 
a very doubtful reaction, and from one of four months a still more doubtful 
one. A year or two ago the anterior and posterior lobes were regarded as 
entirely unconnected glands with different functions, but there is now a 
tendency to look upon them as one gland, although the distribution of the 
colloid is unequal in the various parts (Rendle Short-^). There is reason, 
therefore, to believe that the melanophore test indicates the functioning of 
the pitintarv as a whole and not of the jjosterior lobe only. Crew’s researches 
show, therefore : — ■ 

1. That the thyroid becomes active in the ‘bull-dog’ foetus about the 
same time as in the normal cattle foetus, and some time after ossification 
changes have begun. 

'2. That the ihtuitary becomes functionally active in tlie normal feetus 
at the beginning of the third month, i.e., some time before the thyroid does. 
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and about the time when ossification clianges are beginning at the ends of 
the long bones. 

3. That in the ‘bull-dog’ foetus the pituitary is late in beginning to func- 
tion, and is largely inactive even at the sixth month. 

From these facts it follows that the monstrous calf is not associated with 
a thyro-iodine deficiency, i.e., is not a cretin, but may be related to a deficient 
pituitary secretion at the time pre-ossification changes are taking place. 

Keith^s believed the pituitary showed some histological abnormality 
(“especially a deficiency of those cells with large-cell bodies picked out by 
eosin”), but he adds that Professor Shattock thought the sections examined 
showed no pathological change. The pituitary gland is distinctly smaller in 
the achondroplasic than in the normal foetus, but this may possibly be 
attributed to the defective growth of the basis cranii. 

THE AMNIOTIC PRESSURE THEORY. 

The belief that achondroplasia will eventuallj^ be proved to dejiend in 
some way upon the internal glandular secretions is not universally accepted. 
In the past more than one author seems to have believed that pressure, 
exei’ted in different ways, would account for some of the phenomena ; but 
its chief exponent is Dr. Murk Jansen, of Leyden. In an interesting and 
ingeniously reasoned monograph he finds “in the amnion the source of the 
deforming forces”, and he considers the two important conditions to be: 
(1) Hydramnios ; (2) Smallness of the amnion. 

In hydramnios, a condition often present in achondroplasic foetuses, the 
increased tension tends to make the amnion assume a spherical form, and so 
causes it to exert pressure on those portions of the embryo that project — 
namely, on the head, the neck, and the tail curves. As a consequence the 
embryo may become infolded, i.e., eoiled up, and the pressure exerted bj’' 
certain parts squeezed upon others results in deformations. For instance, 
the pressure on the neck and tail projections will account for the dorso-lumbar 
kyphosis often seen in these foetuses. In other cases the amnion, from 
insufficiency of growth, maj’’ become too small, and when it completely 
surrounds the embryo, will again tend to infold it — the embryo accommo- 
dating itself to the small space by apiiroaching the ball form. This infolding 
begins about the third week, when the embryonic tissues are very soft. But as 
the cartilage develops and the ossific centres form, the embryo becomes more 
resistant, and the amnion loses its power of infolding (six to seven weeks). 

Besides the infolding process, the tension of the amniotic fluid is increased. 
In consequence of excessive secretion or want of growth of the amnion, 
ischaemia of the embryo must follow, for the vessels covering the exterior of 
the yolk sac are outside the amnion and the amniotic pressure squeezes the 
blood from the embryo into them. The diminished blood-supply produced 
in this way would interfere with growth, especially of those parts most 
recently formed and still soft — namely, the extremities. Ischaemia, in 
Jansen’s^^ view, is the cause of the dwarf phenomena.* 


* It is difficult to understand why proliferation of cartilage only should be deranged 
if the ischajmia affected the whole embryo and particularly the soft parts more than those 
slightly resistant. The development of the softer tissues might also be expected to suffer 
and to show some evidence of it in the foetus or in eases that sursdve. 
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The theory of amniotic pressure is strongly opposed by Keith,-- -who 
voices the more generally held belief that ‘"such indications as are available 
point to a hormone such as vre may expect to arise either in the pituitary, 
thyroid, suju'arenal or genital glands, or by an interaction of the secretion of 
all of them”. 

TBE SYNOSTOSIS OF THE BASIS CRANH. 

In a disease in vhich the dominating feature is the feebleness of endo- 
chondral ossification, the fact that ossification at the base of the skull quickly 
obliterates the synchondroses calls for explanation (compare !Mery and Labbe's 
case, p. 16). 

There is no doubt that the synostosis takes place early. It is an impor- 
tant factor in the vant of growth in the length of the base, though a certain 
share should be credited to deficient groudh of the cartilage even before 
ossification commences. The ossifpng process in the cartilage of the basis 
cranii is similar to that occurring in other cartilaginous parts of the achondro- 
plasic skeleton. For fusion of the nuclei to occur so quickly the tracts of 
cartilage that separate them must be narrow, and their growth retarded. 
The cartilage of the spheno-occipital portion of the basis cranii is probably, 
therefore, unusually short to begin with, so that with the appearance of the 
nuclei only small synchondroses remain. 

The original cartilage increases normally by the growth of cells from the 
perichondrium, and. when the ossific nuclei appear, by proliferation of its 
cells at the edge of the ossification zones. By the latter process the continued 
existence of the synchondroses is provided for. A deficient formation of 
cartilage by the perichondrium would account not only for the short spheno- 
occipital portion of the basis cranii. but for the want of lateral groudh wliich 
is such a marked feature of this part of the base in the adult achondroplasic 
skull ; and when this is combined with an absence of cartilage-ceU prolifera- 
tion. the narrow s\mchondroses. and the early fusion of the nuclei, can be 
understood. Clearly the lateral want of growth is not likely to be due to any 
fault in periosteal ossification , which in this affection is either normal or more 
active than usual in other parts of the skeleton. The miscluef probably 
occurs before the perichondrium takes on the character and function of peri- 
osteum. A defective grondh of cartilage, at any rate in the hyjjoplastic cases, 
is evidently an associated part of the cartilaginous lesion of achondroplasia, 
though it is usually thrown into the shade by the absence of the cartilage 
ju'olifcration at the epiphysial lines, which is responsible for the short limbs. 

THE RELATION OF ACHONDROPLASIA TO CERTAIN 
BREEDS OF ANIMALS. 

Souques. in his classification, has described a ‘j’artial' form of the disease 
in which some of the usual characteristic signs are absent. Thus, in rare 
instances the achondroplasic conditions may be limited to the limbs, or even 
to the upi)er or lower limbs alone. It is the partial form which is supposed 
by many to account for the short bent limbs which distinguish certain peculiar 
breeds of animals. The ‘bull-dog' calf is now generallv recognized as an 
example of achondroplasia, but there has been a conflict of opinion about the 
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nature of the basset hound and the dachshund. In these animaJs the short 
distorted limbs associated U’ith a long body are strong!}^ suggestive of achon- 
droplasia, but the skull is normal and shows no trace of the disorder. More- 
over, their pups are born alu'e and possess the same peculiarities as their 
parents. iMarie regarded them as peidectl}’^ normal beings when compared 
with the true aehondroplasiac, who is alwa3’’s a pathological being, and in 
whom the contracted pelvis is a great obstacle to the propagation of the race. 
Megnault,^^ on the contraiy, believed that the}’’ rvere the subjects of achondro- 
plasia, and that an anomalj’’ had been fixed intentionalh’’ b}’’ man to obtain, 
by means of seleetion, a I'ace able to enter burrorvs and dislodge animals. He 



Fig. 24.-— The fore hmb of a dnchshvmd. 
(/?.(7.iS'. Mti£euf 2 i Stores.) 

pointed out that nearly every bi’ced 
of hunting dogs has its corresponding 


Fig. 25. — ^Tlie Wnd limb of n dnchshuml. 
The femur h slightly foreshortened. Koto the 
position of the heed of the fibula, tvhicli is still 
united by remains of its ligaments, {R.C.S. 
Museum, Osteological Calnlogue. Mammals, 
Kd. 58r.\). 


basset breed, and that in the time 

of Cuvier thej’ distinguished between bassets with bent legs, and bassets u’ith 
straight legs — the latter representing a slighter degree of the maladjh 

“ Darwin records the case of a ram born in Massachusetts in 1/90 hafing 
short crooked legs and a long back, which gave rise to an otter or ancon breed 
incapable of leaping ; “ in crossing with other sheep the offspring was always 
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perfect in resemblance to either parent, so that by selection a breed of this 
semi-monstrous character could have been very quickly originated''.-® The 
‘bull-dog’ calf is born dead, but there is a race of cattle in Chile and Mexico 
called ‘ Matos ’ vhich have the brdl-dog muzzle, and in some but not in all the 
limbs are very short. The front legs of a guinea-pig also are very short. 

There is no doubt that achondroplasia shows a strong hereditary tendency, 
but if these iDeculiar breeds are really ‘partial’ forms of a diseased condition, 
not a perpetuated natural sport, the interesting point is that achondroplasia 
has become stabilized in a partial form. Though the question ^vill remain 
unsettled until microscopical investigation decides the nature of the ossifica- 
tion process at the epiphysial lines, it may be pointed out that in the 
dachshund skeleton the head of the fibida is on a level with the head of the 
tibia {Fig. 25) — a definite achondroplasic peculiarity — whereas in the bull-dog 
it occiqjies a normal position (R.C.S. Mit.seum, Osieologicol Catalogue. Xo. 5S9). 

TREATMENT. 

In the present state of our knowledge of the pathogenesis of achondro- 
plasia there is no sufficient indication for special treatment in those cases that 
survive, though cautious pituitary medication may be worth experimental 
investigation. But if a suitable treatment were known, there could be little 
hope of arresting the progress of an intra-uterine disease, which in the human 
being gives no inkling of its presence till the child is born. 

In conclusion, I desire to e.xpress my gi-atitude to the many friends who 
have helped me in various ways in the prejjaration of this article, and 
especially to Sir .Arthur Keith, Dr. Rodman, Dr. Greenfield, ^Ir. Plarr, and 
Col. !M. H. Knaggs. 
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TRAUMATIC RUPTURE OF THE NORMAL SPLEEN. 

By HAMILTON BAILEY. 

SURGEON' TO THE DUDLEY ROAD HOSPITAL, BIRMINGHAM. 

This paper deals exclusively with rupture by violence of the normal spleen. 
Thanks to its sheltered position behind the costal margin, this organ is com- 
paratively rarely damaged. Having regard to the function of the spleen as 
a blood rescr^■oir, and its variation in size, as registered by the oncometer, 
it is likely that a blow received just prior to a meal, when splenic congestion 
is at its height, would more probably result in rupture than at other times. 
But this interesting point must always remain a matter for conjecture. 

Incidentally, doubt has been cast upon the prevailing opinion that splenic 
rupture is a commonplace occurrence in malariab countries. IMcCracken- 
(1924) inquired of five of the most active surgeons practising in different 
sections of China (the home of the larang®). and found that they had not 
seen a single case of ruptured spleen, accidental or spontaneous. On the 
other hand, in the city of Shanghai riqiturc of the sjileen is a fairly common 
industrial accident. Ruptured spleen apjiears, therefore, only to occur 
frequently where modern industry prevails. 

The present paper is founded upon 32 oases, three of which have been 
under my own observation, and the remainder have been collected from the 
London Hospital records between 1894 and 1926. The spleen is evidently 
less frequently injured than the kidney. I was able to cdllect from the same 
records 135 cases of injury to the kidney'* between the years 1902 and 1923. 

Sex Incidence. — Of the 32 cases of ruptured spleen here re^•iewed, only 
3 occurred in women o\'er 14 years of age. The less arduous occupation, 
and the protection afforded by the wearing of corsets, doubtless accounts for 
this disparity. 

The History. — There is the history of an accident. The nature of the 
violence was quite clear in every case in tliis review : — 


Street aceident — run over or knocked down by a veliicle . . l-l 

Fall on to a projecting object, c.g., the corner of a table . . 7 
Kicked in the abdomen . . . . . . . . . . ■ ■ d 

Fall from a height . . . . . . . . . . • . • ■ '5 

'■ Buffers ’ aceident (compression) . . . . . . . . • • 

Fall over handlebars of pedal cycle . . . . • . • ■ ~ 


32 

Recently, Stretton® reported a case of ruptured spleen in which the 
history was most misleading. The jiatient, a woman of 37, stated that she 
was seized with violent upper abdominal pain whilst getting out of bed to 
pass urine. This author, not being satisfied with the history, made further 
inquiries, and found that the woman had been subjected to violent coitus 
two hours before the alleged onset of the symptoms. 

Loss of Consciousness . — McCracken draws attention to the importance of 
a loss of consciousness immediately after the accident. A loss of consciousness 
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followed the injury in each of the three cases under my observation, and a 
careful perusal of the case-histories upon which the paper is based goes to 
show that an initial loss of consciousness is a frequent occurrence. 

Absence of Yomiiing. — In 11 instances it is recorded sjjecifically that the 
patient had not vomited. Of the remainder, with the exception of 6 cases, 
there is no mention of it in the notes, nor is there any record of pre-operative 
vomiting in the patients' charts. I therefore feel satisfied that vomiting is 
somewhat e.xceptional in uncomplicated mpture of the spleen, and this point 
should prove useful when summing up data before making the diagnosis. 

GROUPING AND SYMPTOMATOLOGY. 

Cases of rupture of the spleen may be conveniently divided into four 
groups : (I) The patient rapidhj succumbs, never rallying from the initial shock ; 
(II) Initial shock — recovery from shock — signs of ruptured spleen : (III) The 
signs of an intra-abdominal disaster are delayed ; (/!') Spontaneous recovery. 

Group /.—RAPID SUCCUMBING OF PATIENT. 

There are 3 cases belonging to this group. Complete avulsion of the 
spleen from its pedicle®’ " is the type of accident which is most likely to give 
rise to the symptoms which characterize this group. 

.A boy, age o. was run over, and died two hours after admission to hospital. 
.At necropsy the peritoneal cavity was found to be full of blood, and the detached 
spleen was discovered lying on the fundus of the bladder. 

This is the only instance where the patient very rapidly succumbed. 
Fatal as it certainly is, if not surgically treated, uncomplicated impture of the 
normal spleen cannot be classified fairly as a cause of sudden death. 

Group II. — SHOCK— SIGNS OF RUPTURE. 

This is by far the largest group, and more than three-quarter’s of the 
total cases beloirg to it. .After the initial shock has passed off, there are signs 
which point to a serious abdominal disaster. It is not always possible to 
state precisely which organ is damaged, but in the majority of instances the 
physical signs should point clearly to the spleen as the site of the injurv. 

Gener.vl Signs. — It may here be emphasized how inconstant are the 
classical signs of internal luemorrhage. I have repeatedly made notes upon 
patients in whom constant watchfulness has failed to reveal restlessness or air 
hunger, and yet at operation or post mortem they har-e proved to have 
a peritoneal cavity full of blood. In endeavouring to distinguish internal 
luemorrhage from shock, it is surprising how insignificant is the help which 
can be derived from the clinical laboratory. For instance, one would think 
that a blood-count would help in the diagnosis of internal hremorrhage ; on 
the contrary, it is of little, if any. value. Even after a severe internal bleed- 
ing. all that this registers is a relative Icucocytosis. and Brodin and St. Girons® 
have shown that there is also a Icucocytosis in shock. Pallor is certainlv a 
useful sign, but to wait for increasing pallor is often to court disaster, wiicn 
the diagnosis is uncertain, a clearly recorded half-hourly pulse chart is above 
all things of the greatest diagnostic value. The general signs being unreliable, 
the local signs of ruptured spleen become increasinglv important. 
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Local Signs. — 

1. Abdominal rigidity is variable, but it is present in more than half 
the total cases. It is often most pronounced over the left uiijier abdomen. 

2. Local tenderness is very constantlj'^ found. 

3. Shifting dullness in the flanks is probably regularlj^ It -was 

freely demonstrable in each of the three cases Avhicli I had the opportunity 
of examining personall 3 L Ballance's^ sign is said to be iiathognomonic of splenic 
rupture ; there is a dull note in both flanks, but on the right side it can be 
made to shift, -whereas on the left it is constant. The interpretation of the sign 
is that there is blood in the peritoneal cavitj', but the blood in the neighbour- 
hood of the lacerated spleen has coagulated. There are manj^ references to 
this sign in the literature, but the consensus of ojrinion appears to be that it 
so rarelj^ present that it is almost valueless (Barnes, Eliot, etc.). 

4. Abdominal distention commences to appear about three or four hours 
after the accident, and is probably due to ileus. 

5. Kehr's sign is referred jiain in the left shoulder.^-’ There maj’^ 

be lij'-perassthesia in this area. Though probabh’’ not csjiecialh^ looked for. 
left-sided shoulder pain was noted in three of the cases under review. 
Occasionallj'^ it is ver\' much in evidence. 

A boy, age 5, fell off a wall. He walked home, but eomplained of abdominal 
pain. On examination in hospital late in the afternoon, there were ■\’er 3 ' well-marked 
signs of ruptured spleen, but the boj''s chief complaint was of pain in the left shoulder. 
The shoulder was examined, and nothing abnormal could be found, so the joint was 
X-raj’-ed, but no abnormalitj" was revealed. The spleen was successfulh’- removed. 
There was no further note on the shoulder pain. 

Mortality. — Between 1894 and 1914 there were 11 cases, with 3 recover- 
ies. Between 1914 and 1925 tliere were 12 cases and 11 recoveries; the case 
which died was comjilicated by a ruptured right kidnetu These 'figures are 
a striking tribute to surgical progress. 

Group 2//.— THE DELAYED TYPE OF CASE. 

AVhereas all cases belonging to Group II had splenectomj’' performed 
between three and twenty-three hours after receiiung injur}’-, there remain 
6 cases in which from three to thirteen days elapsed between accident 
and otieration. In these 6 cases, Avhich constitute Group III, after the initial 
shock had passed off the SAunptoms of a serious intra-abdominal catasti’ophe 
were ^lostponed for a A'arying jjeriod. To quote an actual e.xample Avhich 
typifies this groiqi : — 

A navAy, age 40, Avas hit in the upper abdomen by a pole. He fainted, but soon 
recoA’ered sufficiently to AA-alk to hospital, AA-here he AA-as examined and told to report 
the next day. On the morrOAV he felt better, and stayed at home. FIa'c days later 
he AA-as brought in AA'itli AA-ell-marked signs of internal hremorrhage, liaA-ing collapsed 
at home a fcAV hours before admission. Splenectomy AA-as successfully performed. 

Delay of serious bleeding may be explained in one of three AA'ays : (11 
The great omentum, [lerforming its Avell-knoAA’n constabulaiy duties, shuts off 
that portion of the general peritoneal caAuty in the immediate A’icinity of the 
spleen; (2) A bloody coagulum tempoi’arily seals the rent; (3) A subcapsular 
hiematoma forms, and later bursts. It is probable that eacli of tliese three 
factors, at one time or another, temporarily arrests serious haemorrhage. 



TRAUMATIC RUPTURE OF NORMAL SPLEEN 43 

A point worthy of earnest consideration is the baffling friability of the 
splenic pedicle which is sometimes encountered. ‘Friable pedicle’ appears to 
be the peculiar terror of the delayed case, for it was found only in cases 
belonging to this categoiy. The exjilanation of this phenomenon is fairly 
clear. The pedicle, after being surrounded by mildly infected blood and 
blood-clot for a A'arying time, itself becomes oedematous, and commences to 
undergo degeneration. It is thus more likely to be found in those cases in 
which serious hemorrhage has been postponed by an omental barrier. 

It behoves us therefore, when dealing with the delayed case, to take 
particular care to avoid this calamity. A mass ligature is more likely to cut 
out than a series of smaller indi^'idual ligatures applied by transfixion with 
a sewing needle close to the spleen. Further precaution is necessary to avoid 
‘losing’ a pedicle which has cut out. C. H. Mayo has immortalized the slipped 
renal pedicle, which, he says, ‘fairly jumps into the fingers’ when nimble 
fingers promptly follow its retraction into the depths of the wound. If the 
lieno-renal ligament, with its vascular contents, slips or cuts through, it might 
be possible to retrieve it by the same means, but there are few of us who 
would not rather be forewarned ! 

^loRTALiTY. — Of the 6 cases belonging to this group, 3 died— two 
certainly, and one probably, directly onang to ‘friable pedicle’. All the 
deaths occurred prior to 1911. 

Group il^.— SPONTANEOUS BECOVEEY. 

From time to time cases have been reported where the spleen was 
supposed to have been ruptured,^®.!® and with rest, and perhaps the adminis- 
tration of some ergot, the patient has recovered. Professor H. M. Turnbull 
informs us that neither he nor his colleagues have seen at necropsy a sjileen 
containing the scar of an old injury. On the other hand. Sir Charles Gordon 
IVatson^" has described two specimens in the museum of St. Bartholomew’s 
Hospital which contained recent scar tissue. The patients from whom tliese 
specimens were obtained died three and ten days respectively after an 
accident, from injuries other than those to the spleen. Inasmuch as no fewer 
than thirteen days have elapsed between the injur\' and the onset of serious 
symptoms in one of the cases included in Group /// ofthis paper, who can 
say whether the scar tissue of the St. Bartholomew's specimens would have 
stemmed the tide of an improving blood-pressure had the patients lived ? 
Again, haemorrhagic solitary cysts of the spleen are generally attributed to 
injury. IVhilst admitting the jeossibility. it is not clear why these evsts are 
usually found in women.^® 

The whole question of the natural repair of a splenic injure is an un- 
important one. Nature fails so frequently that we must assume that surgical 
aid is always needed. 

OPERATION AND COMPLICATIONS. 

Operation. — 

The Inchiou . — Tiic left paramedian incision is justly popular for snlcnec- 
tomy. Nevertheless, in an emergency the supra-umbilical mid-line incision 
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offers certain advantages. Foremost among tliese is tlie si^eed ivitli which 
the abdomen may be opened or closed. In a doubtful case a useful praetice 
is to make a ‘button-hole’ incision immediately above the umbilicus. If the 
diagnosis is confirmed, the incision can be rapidly enlarged towards the 
xiphisternum. 

That the mid-line incision is usually adequate for removal of a ruptured 
spleen is, I think, well illustrated by one of my patients, a fat, barrel-chested 
man of 52, from whom the spleen was successfully remo\'ed by this route. 
Plumptre^® has alread}’^ drawn attention to the facility with which the splenic 
pedicle can be reached from this centrally-placed incision. In those rare 
instances where more room is required in order to deal with an adherent 
organ, the incision can be enlarged by a transverse cut to the left. Ain-ray’s 
costal resection, which is recommended bj' Lejars-® as the best approach for 
removal of a lacerated spleen, appeal’s to be absolutely unnecessary. 

Dealing xeith the Injured Organ. — Thirti’^-four years have passed since 
Riegues,^! of Breslau, performed the first successful splenectomy for rupture. 
Since that time both tamponade and suture have had their advocates, but 
splenectomy has come into its own, and is now the standard operation for 
ruptured spleen. Splenectom}^ in contrast to other methods, is rapid and 
certain. If time permits, it is advisable to examine the tail of the pancreas, 
and. if this is damaged, maii}^ complications may be minimized b}’- a tube 
brought out on the left flank. 

The Question of Transfusion. — An ideal method would be to transfuse 
the patient with matched blood as soon as the pedicle is ligatured. In 
practice there are man}" dilficulties in the way. Even if a suitable donor is 
at hand, the necessary skilled assistance is not always available. Hauke-® 
recommends transfusion of the blood from the peritoneal cavity. The blood 
is collected, mixed with citrate solution, and returned to the patient’s veins. 
This collection of blood, especially as the incision is in the upper abdomen, 
must be time-consuming, but may possibly be facilitated b}' a suction appar- 
atus. It must again be taken for granted that there is the necessary skilled 
assistance at hand, if this ingenious method is to be used. 

In the majority of instances the infusion .of saline must, of necessity, 
be substituted for the more ideal method of blood transfusion. A good 
method for the single-handed surgeon is to commence the ojicration by insert- 
ing the needles of a subcutaneous apparatus into the breasts, and allow saline 
to be absoi’bed during the operation. At the conclusion of the operation, if 
it is deemed necessary, the needles can be left m situ, and the infusion is 
continued when the patient is returned to bed. 

Early Complications. — B}" early complications are meant those which 
occur during the patient’s stay in hospital. 

Peritoneal Effusion, amounting to ascites, was seen in one of my cases. 
It was noted on the eighth day after operation, and was accompanied by 
slight pyrexia. The fluid began to lessen in amount about the fourteenth 
day, but was demonstrable until the end of the fourth week. Its presence 
can be accounted for by a leakage of the pancreatic ferments from a wounded 
tail of the pancreas into the greater sac. It is well known that a large 
collection of fluid accumulates rapidly in the lesser sac after a traumatic lesion 
of the body of the pancreas. 
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‘ Burst Abdomen — The wound burst open, and liad to be resutured 
under a general anaistlietic. in no fewer than four cases.^ The most feasible 
explanation is that pancreatie fennents digest the edges of the abdominal 
wound and the catgut contained therein. Connors-® noted three cases of 
severe suppuration of the abdominal wall following splenectomy for rupture. 
He reported that he had diligently searched the literature for tlie explanation, 
but had not found it. I submit that digestion of the edges of the wound, 
which undoubtedly occurs, would favour this infection. The tail of the 
pancreas may be wounded when splenectomy is being performed, or, as is 
probably more usual, it is injured together with the spleen at the tune of 
the accident. There is good authority for the latter conjecture, for at the 
necropsy of one case of mptured spleen which died without operation the 
tnil of the pancreas was fomid to be almost severed. 

Left Pleural Effusion. — pleural effusion on the left side was noted in 
three instances, and was treated by repeated aspiration. The infrequency 
with which pleural effusion complicates fractured ribs makes it more probable 
that the effusion is due to bruising of the diaphragm at the time of the 
accident, or during removal of the spleen, than to a concomitant injury of 
the lateral thoracic wall. 

Persistent Hiccup. — Hiccup was observed in several cases. A persistent 
hiccup, lasting more than five days, and preventing sleep, seriously com- 
plicated the convalescence of one patient; fortunately it was controlled by 
morphia, and he recovered. Hiccup is probably due to irritation of the 
branches of the left phrenic on the surface of the diaphragm. 

Splenic Asthenia. — This occasionally complicates early convalescence.®^’ s 
It commences about the tenth day after splenectomy. The patients become 
progressively emaciated. There is often some p\Texia. Irritability of temper 
is rather characteristic. The condition tends to improve on the exhibition 
of arsenic. The post-operative notes are not complete enough to draw any 
conclusions on the incidence of this train of symptoms. 

The other complications — general peritonitis (two cases) and intestinal 
obstruction (two cases)— require no detailed consideration. 

Late Complications. — ^The majority of the patients who have been traced 
report that they are in perfect health. The following information has accrued 
from tracing patients, and it throws some light upon the late complications of 
normal splenectomy. 

Attacks of Palpitation icheu Lying upon the Left Side. — Two patients 
independently and spontaneously complained that for many months after their 
operation they were unable to lie in bed upon the left side without evoking 
an unpleasant attack of palpitation. Temporary' cardiac embarrassment 
might result from loss of support to the under surface of the left cupola of 
the diaphragm. There is no denying that the spleen must offer some resis- 
tance to the excursions of the diaphragm in this region. The lack of this 
su])port. as far as the heart is concerned, would be most in evidence when the 
patient lay upon his left side. 

Fleeting Bone Pains. — Pains in the bones "like rheumatism' is a well- 
known late complication of splenectomy. It is due to the metamorphosis of 


Tlic par.imedian incision had been used in each of these instances. 
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yellow into red bone-marrow. Tliere was onlj^ one instanee in wiiieh this 
seriously worried the patient, and lie stated that he was able to relie^'e the 
pain by rubbing his limbs. 

Attacks of Vomiting . — During the first six months attaeks of vomiting 
proved a considerable handicap to the return to normal life of three patients. 
The most striking instance was a patient who was emplojmd as a flautist at 
a music hall. On returning to work he found that the act of blowing a 
flute caused him to rmmit. This persisted for over three months, and then 
the symptoms abated. Possibly the loss of the sjjleen, a great blood reservoir, 
predisposes to passive congestion of the stomach. 

Experiments on animals have led investigators^^ to believe that splenec- 
tom\^ lowers resistance to infection. It is often stated that, as far as man is 
concerned, there are not yet sufficient data upon which to settle this import- 
ant question. 2’ i®’ I am able to trace 13 cases who have had a ruptured 

normal spleen remoA^ed. Two of these were operated ui^on 14 and 13 years 
ago respeetivel^^ In the remainder, between 3 and 11 years har'e elapsed since 
the operation. In no instance is there the slightest indication that a siflenec- 
tomized person is more susceptible to infection than the rest of humanity. 

I beg to record ni_y thanks to the Surgeons of the London Hosijital for 
permission to include in this 23a2ier cases under their care. 
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SPONTANEOUS RUPTURE OF THE SPLEEN. 

By m. p. sus:max. 

RESIDENT SURGICAL OFFICER. ST. JAMES* HOSPITAL, LONDON'. 

Spontaneous rupture of the sjDleen is now a well-known catastrophe, but in 
most of the cases recorded the spleen was pathological ; in many the disease 
had already been recognized : in others it was only found after operation or 
death. In the case repoi-ted here the spleen was apparently normal, and no 
history of injury was obtained from either the patient or his friends. 

SPONTANEOUS RUPTURE OF THE ABNORMAL SPLEEN. 

This subject has often been written upon and discussed ; it is briefly 
considered here as an introduction to spontaneous rupture of the normal 
spleen. 

^lalaria is the disease in which the spleen most frequently ruptures 
spontaneously.^'® Noland and Watson" found only 3 cases amongst 30,000 
malarial patients at the Colon Hospital in eight years, but the condition 
seems to be commoner than these figures suggest. Of 123 spleens niptured 
by injury, 93 were found by Berger to be malarial. 

The eondition oecurs more rarely in t\qrhoid fever. Connor and DomiesS 
in 1914 could trace only 12 cases, in 9 of which it was found at autopsy ; in 
the other 3, operation was performed for supposed intestinal perforation ; 
none recovered. All were males, and the time of rupture varied from the 
second week to con^•alescence and relapse. Bryan^^ describes 25 cases, but 
in some of these the nature of the fever was doubtful. 

The spleen has ruptured spontaneously in pregnancy, parturition, and 
tlie puerperium.®- In these cases tlie spleen was softened and enlarged. 

Stretton^- recently reported a case of rupture of a normal spleen in a woman 
fn c months pregnant ; it seemed to happen spontaneously as the patient got 
out of bed. but Stretton thinks it really occurred during coitus a few hours 
before. 

Hammesfahr^® and Friesleben*^ have reported examples in Icukajinia. A 
boy with haemophilia has been cured of his disease by splenectomy done for 
spontaneous rupture^® ; this is claimed as the sixth case in M'hich splenectomv 
has cured ha?mophilia. 

Rupture of the spleen may occur in the course of acute infections — for 
example, after appcndiccctomy and influenza*® ; with a carbuncle and marked 
tox;vmia*" : with a septic hand*® ; and with a whitlow*® ; in the last case 
there was a metastatic abscess in the spleen. It is rarer in tuberculous 
disease. Cannaday® had a case in which there was a spontaneous rent on 
the inner aspect of the spleen, which was studded n ith tubercles and occupied 
by caseous and calcareous deposits : the right kidney was also disorganized. 
.-Vlthough tliis is an obvious example of rupture of a tuberculous spleen, it 
has been quoted in the literature as a case of spontaneous rupture of a normal 
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spleen. The remaining diseases in wliieh tlie spleen has ruptured spon- 
taneously are even rarer : tj'plius fever, relapsing fever, ej'stic degeneration, 
malignant growtli, hydatid disease, infarction, torsion, abscess, and varices. 

SPONTANEOUS RUPTURE OF THE APPARENTLY NORMAL 

SPLEEN. 

Connors,-^ writing in 1921, stated that he could find only two cases, 
those of Shorten^^ and Cannaday ;-® but as the latter case was that of a tuber- 
culous spleen it must be omitted. Moynihan-- in 1926 wrote that in only 
three cases of spontaneous rupture was the spleen normal in size and in 
texture, but he also included Cannaday’s case, wliile he omitted tlie two of 
Metcalfe and Fletclief.-* I liave found records of four definite and two 
doubtful cases. 

Connors’ Case.— Connors’ patient-^ was a man, age 38, who had been treated 
for bronchitis and was suspected of having pulmonarj’' tuberculosis ; he was a lieary 
drinker. Three months before admission to hospital he had complained of pain in 
the right hj^pochondrium, aggravated by deep breathing, and of nausea and con- 
stipation. On the da}’' he came to hospital he had felt a severe pain in the left 
hypochondrium. Radiograms showed obstruction at the splenic flexure, and the 
pre-operative diagnosis was stricture of the colon, probably malignant. 

At operation the gut was found to be normal. There was a hnematoma beneath 
the capsule of the spleen, and the spleen itself was almost bisected longitudinally ; 
bleeding had ceased. Recovery followed splenectomy. 

The spleen was apparently normal in size and consistency, but no microscopical 
examination was made. Subsequent inquiries negatived injury, malaria, or typhoid 
fever. The patient returned three months later, complaining of indigestion and 
abdominal pain ; there was a tumour in the left hypochondrium which was found 
at operation to be a cyst, probably pancreatic ; Connors considered that it was due 
to injury to the pancreas during removal of the spleen. This patient died of 
pulmonary tuberculosis four years later ; there is no record of an autopsy. 

Shorten’s Case. — This patient'® was a man, age 43, who was admitted to hospital 
six hours after the sudden onset of peri-umbilical pain and vomiting. The abdomen 
was tender and rigid ; liver dullness was normal ; there was shifting dullness in the 
flanks. Signs of bronchitis were present. 

At operation three hours later Shorten found fluid and clotted blood in the 
peritoneal cavity ; the spleen was almost divided into two equal parts, the tear 
extending from the convex surface to the hilum ; it was still bleeding. Splenectomy 
was done. The gall-bladder was full of small stones, but was not treated. The 
patient recovered. The spleen was normal in size and weight and histologically. 
There was no stripping of the capsule to suggest a preliminary subcapsular ha;mor- 
rhage, nor were there any adhesions about the spleen. 

The patient’s health had been good except for winter bronchitis. Eighteen 
months previously he had been buried in the trenches, whence he had been sent to 
hospital with severe abdominal pains ; he had been discharged after three months 
and had had no return of pain. In Shorten’s opinion the absence of subcapsular 
haemorrhage and of adhesions makes it unlikely that the injury received one and a 
half years before was in any way connected with the rupture. 

Tlie question of remote injury as a faetor is discussed later. 

Metcalfe and Fletcher’s Cases. — These ■writers report two eases, both of which 
recovered after splenectomy.®* . . 

The first was a white male, age 21 . He complained of sudden severe pain in 
the left side of the abdomen radiating to the left shoulder ; he vomited twice, and 
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was sliocked. A few hours later he had paroxysmal pain in the left upper quadrant 
of the abdomen ; he was tender here, but there was no rigiditj- or distension of 
the abdomen. The leucocj-te count was 25,000 cells per c.mm. There was no 
history of injurj- or malaria ; the AYassermann reaetion was negative. The patient 
had had influenza and pneumonia a few years before. He had never had any gastric 
sjTuptonis. At operation blood was found in the peritoneal ca\-ity and the spleen 
was ruptured (the site is not stated). Splenectomy and recovery. The spleen 
appeared normal maeroscopically and microscopically. 

The second case was also a male wliite, age 21, who had had no serious illness 
or injurj-. After a large drink of cold water he was seized with cramp-like abdominal 
pain ; he complained also of dizziness and pain in the left shoulder. He was 
admitted to hospital for obserr'ation ; he got up next day, but again felt abdominal 
pain and dizziness : later the pain became worse and he showed signs of shock and 
internal ha:morrhage. There was no rigidity or distension (tenderness is not men- 
tioned) ; the flanks were dull to percussion. The following daj' he seemed better, 
but still had pain in the abdomen and left shoulder ; there was still no rigidity or 
distension, but the area of dullness in the flanks was larger. At operation blood 
was found in the peritoneal ca\-ity and there was a clot around the spleen, which 
had ruptured on the convex surface. Becovetv' followed splenectomy. The spleen 
was normal maeroscopically and microscopically. 

Slrerritt's Case.— Skerritt,-^ reporting liis case of spontaneous rupture of the 
spleen, does not state definitely that the organ was normal, though bis account 
indicates that it was. His patient was a man, age 53, who had been complaining 
of nausea, pjTosis, and anorexia for two months ; once during this time he had 
severe epistaxis ; he was admitted to hospital on account of a second attack of nose- 
bleeding. He was blanched ; the radial pulse was feeble, and the vessel wall 
degenerate ; a hremic systolic bruit was heard. Nothing abnormal was found on 
abdominal examination. Later the patient became suddenly dyspnocic, and died 
in collapse within an hour ; he had been hing quietly in bed for several hours 
before his death. 

At autopsy much dark blood was found in the peritoneal ca\dty. The capsule 
of the spleen was distended uith blood-clot, and there was a tear 1 in. long on 
the anterior part of the concave surface. The splenic substance was described as 
being soft and pulpy, due to considerable post-mortem changes. The spleen and 
clot together weighed 20 oz., but the weight of the spleen alone is not given. There 
is no report of a microscopical examination. The remaining organs were said to be 
anaemic but healthy. 

Atkinson’s Case. — This is the only case in which the patient was a female.^' 
Her age was 35. She had not been well since her marriage five months before, com- 
jjlaining mainly of frequent attacks of vomiting and occasional epigastric pain. One 
night she became suddenly veiy ill. vomited frequently, and soon after had pain in 
the left hypochondrium. which radiated all over the abdomen. She died in a state 
of collapse twenty hours after the onset. 

Post mortem a large clot weighing several pounds filled the left side of the 
abdomen ; much fluid blood was also present. There were no adlicsions, inflam- 
matory lymph, or peritonitis. The spleen was described as being shrunken, pale, 
and flabby, and the lower pole as being in a state of muddy pulp. 

Atkinson does not say whether he considered the organ to be diseased or not ; 
no microscopical report is given. The other abdominal organs were healthv. 

The last two cases were only very briefly reported, and must be con- 
sidered as doubtful examples of spontaneous rupture of a rwrmal spleen. 

,-Vvthoh's C.\se. 

This patient was a man. age 53. a grocer by occupation : seventeen hours 
before admission to hospital he felt .sudden .severe pain in the upper part of the 
abdomen as he bent down to lift a Inicket of water in his riglit hand. He had 
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retching, but was not sure if he vomited. His previous health had been good up 
to the last three months, during which he had had attacks of flatulence and 
indigestion after meals, hut he had at no time been suflicientlj^ ill to discontinue 
work or consult a doctor. He had never had any of the fe^'ers, and the patient and 
his friends were quite sure that there had been no injury either recent or remote. 
jMuch of this information was only obtained after operation. 

On Examination. — The patient was obviously very ill and in great pain ; his 
temperature was 98-G°, the pulse was 80 per minute and of poor volume. He had 
well-marked arcus senilis. There ivas generalized board-like rigidity of the abdomen 
with marked distension ; tenderness was most exquisite in the epigastrium and left 
hj'pochondrium. The abdomen was resonant all over and liver dullness greatlj' 
decreased. He had pain in the right shoulder as well as in the abdomen. A pre- 
operative diagnosis of perforated peptic ulcer was made. 

Operation. — I opened the abdomen through a right paramedian incision. 
There was no free gas or fluid in this part of the peritoneal cavity ; it was imme- 
diately obvious that the distension was due to gas in the transverse colon, which had 
to he punctured before the exploration could be satisfactorily continued. The 
stomach, duodenum, hiliarj’- tract, and appendix were all intact. The hand was 
then passed into the pelvis and brought out dripping blood ; this was the first 
indication that there was any free fluid present. The spleen was soon found to be 
the source, and it was remoA'ed. There was no active bleeding at the time of 
operation and only 10 or 12 oz. of blood in the peritoneal cavity. The patient never 
improved, and died three days after operation with extreme paraljdic ileus. 

Autopsy. — Some clot was found about the pedicle of the spleen ; the ligatures 
were intact and a small piece of pancreas was included in one of them. The whole 
of the gut was very distended. The other abdominal organs were healthy ; so were the 
heart, aorta, and the splenic and renal vessels. The base of each lung was congested. 

The .spleen was normal in size, shape, and consistency ; there was a hrematoma, 
almost as big as the spleen itself, beneath the capsule on the convex surface, where 
there was a tear about 1-J in. long and i- in. deep, transverse to the long axis and 
midway between the upper and lower poles. The spleen was carefully dissected in 
a search for some abnormality ; but none was found. 

Microscopical examination was made of the spleen, liver, kidnej'S, heart muscle, 
the splenic and renal arteries, and a lymph gland ; all were histological^ normal. 

CLINICAL FEATURES OF SPONTANEOUS RUPTURE OF THE SPLEEN. 

It is generally agreed that these closely resemble those of traumatic 
rupture ; but in the cases re\dewed here thei’e are some points of difference — 
for examjDle, abdominal rigidit}'^ and tenderness, usually so marked in trau- 
matic rupture, were not conspicuous features in the two cases repoi’ted by 
Metcalfe and Fletcher, nor in Connoi’s’ case ; but they were well marked in 
Shorten’s patient and in mine. Dullness in the flanks was found in the case 
of Connors and in one of the cases of Metcalfe and Fletcher ; it was absent in 
my case and not mentioned in others. Ballance’s sign, shifting dullness in 
the right flank and fixed dullness in the left, must cause distress, especially as 
it indicates a large amount of blood. Villalobos^'^ has noticed a fine friction 
rub in the left flank, detectable by the stethoscoj^e and by the hand. 

Pain in the left shoulder has been noted in many cases of ruptured spleen, 
traumatic and spontaneous ; it was present in both cases of jMetcalfe and 
Fletcher. My patient said he had pain in the right shoulder, but he was 
mentally clouded when first seen and may have meant to say left ; I can find 
no other case in which jDain was referred to the right shoulder. 

Trendelenburg,^® discussing traumatic rupture, says that I’omiting is a 
guide, as it is usually absent in cases of injury to the alimentary canal ; on 
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the other hand, Melchior^® states that vomiting is rare in nijiture of the 
spleen. It occurred in Shorten's case, one of Metcalfe and Fletcher s, and in 
Atkinson's. Xausea vas a symjDtom in Connors’ j^atient, and my patient had 
retching. 

Intestinal paresis vas extreme in my patient, but vas either absent or 
not obvious in the other cases. Nystrom®* has rejjorted three cases of ruptured 
spleen in vhich intestinal distension vas severe ; he added that he could find 
only one other ease of ileus from this cause. In Xystrom s three patients the 
sjileen was either sutured or tamponed, not remo^'ed : all recovered, but two 
required further operation for ileus. HanselF^ has reported a similar case, 
and this may be the one to which Xystrom referred. In many cases uncon- 
sciousness has occurred ; it is presumably syncope due to loss of blood ; 
some of these were rapidly fatal without localizing features. 

Does peritonitis ever occur ? Hubbai’d® says : “ Peritonitis has never 

been observed to follow rupture of the spleen, although it follows rupture of 
the liver, pancreas, and other abdominal organs”. Ledderhose®- writes that 
“ After rupture of the spleen, peritonitis does not occur”. Gordon-M’atson,’^ 
however, states that “If the patient survive the hajmorrhage and no operation 
be performed, he may yet succumb to peritonitis”. Moynihan-- mentions 
peritonitis as a possibility in unoperated cases. Gordon-Watson and Moynihan 
do not state if they have ever found peritonitis present at operation ; they 
only mention it as a possibility in unoperated cases, so it must be a late event 
if it does occur. There was no peritonitis in my patient at the operation or 
at autopsy, and it is not recoi'ded in any of the other cases reviewed here. 

In my patient there was no more than 10 or 12 oz. of blood in the peri- 
toneal cavity, his poor condition being due more to paralytic ileus than 
hicmorrhage ; I found blood only on exploring the pelvis and left paracolic 
region. ^lelchior-® has drawn attention to the point that in ruptured spleens 
the extravasated blood tends to spread at first only in the left half of the 
abdomen, whence it reaches the pelvis, and only when this is filled does 
the blood rise into the right half of the belly. Bryan. in a patient with 
a ruptured typhoidal spleen, only found blood in the pelvis and during 
evisceration. 

Site of Rupture. — Of these 7 cases in which the spleen was apparently 
normal. ruptui'c was on the convex surface in 3 (Shorten’s, one of Metcalfe 
and Fletcher's, and mine): in 1 (Skerritt's) it was on the concave side; the 
site of rupture iu the remaining three is not stated. 

Cantlie^^ calls attention to the frequency of nipturc on the concave 
surface in malarial spleens rcsidting from trauma, although in many cases of 
spontaneous rupture it is on the convex side. Leighton,^® reporting a case 
of riqiturc on the convc.x side of a malarial spleen, quotes Deadrick.'*® who says 
that laceration occurs with equal frequency on the concave and convex sides. 

Frieslcbcid^ states dogmatically that ” the rent in spontaneous ruptu ■ 
iu contrast to traumatic ones, is always on the convc.x side”, but in Skerrit 
ease the tear was on the concave side. 

Connor and Downes,® writing on rupture of the typhoidal spleen, 
that the riqiturc may involve any part of the surface and is usually 
Ledderhose®- also states that the rupture may be situated on any part 
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organ ; multiple rents have been found, and in rare eases complete separatioi 
of the spleen into two or more pieces has oecurred. 

MECHANISM AND ETIOLOGY OF THE RUPTURE. 

The mechanism of rupture of a pathological spleen, especially the malaria 
and typhoidal, has been discussed by man}" writers : Bryan, Nolan anc 
Watson,^ Ledderhose,32 Friesleben,^^ Foucault.^^ All have closely identica 
views on the causes, which may be summed up as ; (1) Softening of all tin 
structures of the spleen; (2) Congestion of the portal vein and its radicles 
and inability of the narrow splenic vein to accommodate itself; (3) Blood i: 
thus forced betv'een the spleen and the investing peritoneum, and finally th< 
latter gives way; (4) Perisplenic adhesions, by fixing the organ, predisposi 
to rupture. 

With many ruptured spleens, as in my case, a subcapsular haematonu 
has been formed ; this supports the suggestion that there are two stages 
first an effusion beneath the capsule, then secondaiy rupture of the latter 
A similar process is known to oceur in some eases of rupture of the liver 
These subcapsular hasmatomata may form cysts, and several cases of success 
ful operation at this stage have been reported (Planson^®). 

WohP** points out that histological!}' the spleen ages earh', and he think; 
that these early degenerative changes predispose to its rupture ; at the ag( 
of 36 nearly 50 per cent of spleens show thiekening and hyaline changes ir 
the Malpighian bodies and capsule, and the blood-vessels become thickened 
But these factors must be subsidiary, otherwise it would be more commor 
and would increase in frequency with age, as do, for instance, rupture of th( 
fibroid heart and spontaneous fracture in degenerate bone — the neck of the 
femur, for example. 

Ledderhose^- and Foucault®’ are both sure that spontaneous rupture 
occurs exclusively in the diseased spleen. If they are correct, then in the 
cases here discussed the spleen is only apparently healthy ; yet no evidence 
of disease was found. A jDossible explanation is that the sjfieen is abnorma] 
at one area only, that rupture occurs at this spot, and all evidence of patho- 
logical change is destroyed by the disintegration associated with the rupture. 
Of the se^-en cases, five had digestive symptoms ; two of these had conditions 
in other oi’gans sufficient to account for these symptoms — namely, gall-stones 
and pulmonaiy tuberculosis respectively ; in the remaining three no cause 
for the gastric symptoms was discovered. I suggest that some localized 
disease in the spleen caused these symptoms first, and later the spontaneous 
rupture which obliterated evidence of the disease. My patient had com- 
plained of flatulence and indigestion for tln-ee months ; Skerritt’s 23atient had 
had nausea, p}'rosis, and anorexia for two months; and Atkinson’s had 
suffered from occasional epigastric pain and frequent vomiting for five months. 
This suggestion receives further support from the fact that the digestive iJower 
of the gastric juice is constantly weakened after removal of the spleen ; it is 
conceivable that a gradual loss of the spleen by disease would similarly affect 
the gastric juice ; it is supposed that the spleen provides a substance which 
causes the gastric glands to secrete more pepsin.^® The close anatomical 
relation of the spleen to the stomach, and the rhythmical contractions which 
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it undergoes during digestion,, still further make it likely that early splenic 
changes produce gastric symptoms. Finally, •u'ell-knou'n splenic diseases such 
as Banti's disease are frequently mistaken at first for gastric or duodenal 
disorders. 

Of the seven cases, only tvo, those of iletcalfe and Fletcher, had no 
gastric symptoms ; they rvere both rngorous young men of 21 and may have 
had minor symptoms rvliich vere not mentioned. 

In none of these cases was there any evidence of softening and congestion, 
the conditions which are blamed for spontaneous rupture of enlarged spleens, 
as in malaria and tvphoid fever. There remains the possibility of some 
remote injurv, perhaps forgotten or unnoticed, being the underlying cause of 
the rupture. Remote injury was considered in the case of Shorten, but was 
negatived for the reasons given : in each of the remaining cases injury is 
definitely denied. But a case reported by Jacksoirt^ warns us that rupture 
of the spleen may occur at an appreciable time after an injury’ and the 
association between them be missed. 

Jacksons Case. — The patient was a girl, age 15, who suddenly developed pain 
in the left lower quadrant of the abdomen while at a cinema show ; she vomited, 
and showed signs of collapse ; the belly was rigid all over, and there was dullness 
in the flanks. On asking about her prertous health one only learnt that she had 
complained of not feeling well for several days about a month before. 

At operation blood was found in the peritoneal carttj’ : the source was a rent 
of the convex surface of the spleen, wluch was large and oedematous. Recoverj* 
followed splenectomy. It was only during convalescence that the child was able 
to give a reliable history- ; she stated then that she had hurt her left side against a 
de.sk at school twenty-eight days before the operation : she complained only of not 
feeling well and did not fell anyone of tlus injury-. This case might easily have been 
counted as one of spontaneous rupture if the patient had not lived to give her historj-. 

Lemprlere's Case. — This author*- had a male patient, age 15-1 years, who was 
injured at football : he had epigastric tenderness, vomiting, and shock, but seemed 
to recover completely in a few days : on the eighth day he played squash rackets 
and suddenly collapsed vith acute abdominal pain, .-^.t operation a rupture was 
found on the concave surface of the spleen. The interval of eight days between 
the injury’ and the rupture might well have been prolonged if the boy had rested 
longer. 

Two specimens in the Museum at St. Bartholomew's Hospital support the 
l)ossibility suggested by these two eases, that temporary, if not permanent, 
healing of a ruptured spleen may occur. These specimens are described by 
Gordon-IA'atson.^^ One is the sjfieen of a woman, age 30, who fell thirty 
feet and fractured a femur ; she died ten days later without ever having 
abdominal symptoms; there was blood about the spleen, which had erddentlv 
been torn aeross, and a firm white scar had formed between the lacerated 
surfaces. The other specimen was removed after death from a woman, age 
30, who was run over by an omnibus and died sixty houi-s later. The spleen 
had been torn on the outer surface near the upper pole and the rent was closed 
by a finn clot. 

There must be other similar cases and specimens. These few are cited 
to show that an apjiarcntly spontaneous nqjture of the spleen mav reallv be 
a traumatic one with delayed symptoms — due either to the bleeding beinf^ 
subca])sidar at first and intraperitoneal later, or to a temporary- clot in the 
tear yielding after an appreciable interval. 
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SUMMARY. 

1. A case of spontaneous rupture of an apparently normal spleen is 
recorded ; onty six similar cases could be found in the literature. 

2. Of the seven cases, five had previous digestive symptoms ; of these 
five, one had gall-stones and another pulmonaiy tuberculosis and alcoholism ; 
in the remaining three no cause of the digestive symptoms was found ; 
possibly they were due to some splenie lesion, evidence of which was destroyed 
at the time of I’upture. 

3. Injury to the spleen may cause no immediately alarming symptoms, 
so that the association between an injuiy and subsequent rupture of the 
spleen is ovei’looked. Post-mortem specimens of healed spleens, and clinical 
cases of delayed rupture of the s23leen, have been deseribed to show that some 
cases of apparently sjDontaneous rupture are really traumatic. 
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CANCER OF THE TONGUE: 

PRELIMINARY REPORT ON RADIUM TREATMENT. 

By ARTHUR EVAXS, 

SURGEOX TO THE WESTMINSTER HOSPITAL, LONDON ; 

AND STANFORD CADE, 

ASSISTANT SURGEON TO THE WESTMINSTER HOSPITAL, LONDON. 

Impressed by the results obtained bj’’ Professor Regaud at the Institut de 
Radium in Paris, Ave haA'e given his methods due trial in cases of lingual 
cancer. The results liaA’e been so gratifying tliat Ave consider them AA-orthy 
of record. For the present Ave make no comment on the theories underlying 
I'adium therapy or on the physical or biological problems ; aa’c are here 
concerned only AA’ith the clinical findings in seA'enteen cases of undoubted 
carcinomata of the tongue and of the changes effected in them by the 
application of radium. In each case the groAA-th treated AA'as examined 
microscopically ; the local appearance at interA'als can be seen in Mr. Scaa-cH’s 
draAA'ings ; the changes detected by palpation are noted. The method of 
radium application and tlie dosage in each case are giA-en. 

That the changes effected locally are striking is obA’ious : in some cases 
the effect on malignant structures someAA'hat remote from the site of the 
primary lesion is also striking {see Figs. 38, 39). As to AA’hether these 
changes are permanent, time alone aa-IU decide, but the disappearance of the 
neoplasm appears to be so complete that in our opinion even early and 
ojAcrable cases shoidd be submitted to radium ratlier tlian any other form 
of treatment, including surgical excision and diathermy. 

The problem ]Aresented by a case of lingual cancer is tAvofold : the 
])laiming of tlie actual radium thcrajjy of the primary groAA-th ; and the 
treatment of tlie lymphatic area draining the tongue. 

CONDITIONS AFFECTING TREATMENT. 

Type of the Growth. — AVe arc only considering the squamous-celled carci- 
nomata. As a rule it can be stated that tlie condition of the surroundins 
area jivofoundly affects the results obtained. Cases AA-here the groAA-th is of 
the fungating caulifloAA-cr type or of the smaller papillary form giA'c uood 
results. The ulcerative ty]ie is rather more resistant to treatment, but if 
small gives equally good residts. The AA'orst type of groAvth is that Avhich is 
embedded in an cedematous zone — AA-hcthcr the groAA-th be of the .nodular 
infiltrating A’aricty or of the fissured ulcer tAqie. 

Whatever the karyokinctie activity of the malignant cells maA' be. thcA' 
respond to irradiation : but if the stroma be a-dematous. it is not suflicientlv 
resistant to the irradiation hoAvcver aacII screened the radium ma\- be : its 
blood-su])])ly is interfered Avith. and radioncerosis is A-cry jirobable {see Case •^) 

The suitability of a ease for radium therapy depends upon tAvo princijial 
factors; (1) The degree of extension of the lesion: (2) The anatomical 
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position of the lesion. The question of glandular involvement does not per 
se materially alter the treatment of the primary growth, although it pro- 
found!}^ influences the prognosis and demands a more careful consideration 
of dosage. Even with obvious glandular infection the primar}' growth can 
be got rid of, and then the question of the treatment of the hmiphatic area 
is considered sej^arately. 

Size of the Growth. — The smaller the growth, the easier the treatment 
and the better the prognosis. A large carcinoma presents difficulties of 
adequate protection of the surrounding bony structures, as a larger quantity 
of radium is required ; hence the greater danger of radionecrosis. 

Anatomical Position of the Growth. — Epitheliomata of the tip, lateral 
border, and dorsal aspect of the tongue anterior to the V-shaped row of 
jiapillrc are most suitably situated for treatmcTit b}^ radium, since they are 
easily accessible and the jaws can be efficiently protected by a simple apparatus 
containing a lead lining. The ap])aratus interferes very little with degluti- 
tion, it can easil}"^ be kept clean, and the pathological area is under continuous 
supervision. Epitheliomata of the inferior surface of the tongue are harder 
to treat, and when the floor of the mouth is invaded by the disease the 
difficulty is still greater, for it has now become less easy to design an 
apparatus which will efficiently shield the lower jaw from necrosis. But 
even the fear of necrosis should not deter from the use of radium, seeing 
that surgical treatment of the same condition will necessitate excision of 
jDai’t of the floor of the mouth, and possibly of the adjacent jiortion of the 
mandible. 

Ei^ithelioinata of the posterodorsal part of the tongue and of the 2 )ostero- 
lateral jDart in the -vicinit}' of the pillars of the fauces are the most trouble- 
some to deal with, not onl}’' on account of the difficult}’’ in gaining access 
to the tumour, but also because tlie proximit}’’ of the growth to the angle 
of the jaw and the palate makes it necessaiy to protect these structures 
from necrosis, and efficient i^rotection is not only hard to maintain, but 
must increase the alread}^ existing discomfort of the patient. Since these 
growths tend to spread to the pharyngeal portion of the tongue, the most 
careful examination must be made lest the extent of the disease be under- 
estimated. 


TECHNIQUE. 

Preparation. — As a prehminary to radium theraijy the most scrujiulous 
toilet of the mouth is essential. All carious teeth are extracted ,• tartar is 
scraped ; gold bridges or large metal fillings must be sacrificed ; frequent 
mouth-washes are emiiloyed till the gums ai’e healed and infection is eliminated 
as far as ^^ossible. 

It is our custom to treat the primary growth first, and then the glands : 
they are ne^■er treated at the same time. 

1. THE PBIMARY GROWTH. 

Both lingual nerves are injected with 1 per cent novocain, and if neces- 
sar}’’ both inferior dental nerves are also anresthetized. As a rule no general 
anpcsthetic is enqjloyed. The growth is examined, and its situation, extent, 
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and ‘volume’ are ascertained. The depth of the growth is estimated as far 
as possible. A stay suture is introduced into the tongue and serves as a 
retractor ; tlie assistant holds this and he also retracts the cheek. The 
growth is surrounded by needles which are introduced into the substance 
of the tongue in the immediate vicinity of the neoplasm. Each needle is 
threaded with a silk suture and with a piece of fine silver wire. When the 
radium has been buried, the silk suture threaded on a needle is passed through 
the substance of the tongue, tied, and cut short. The silver wire protrudes 
at the angle of the mouth; all tlie wires are threaded through a narrow 
rubber tube to protect the lips, and the tube is strapjred to the cheek 
(Fig. 29). 



Fig. 29. — ^Method of introduction of the rndiiim needles. The silk retention sutures 
are also shown. The silver wires, after the introduction of nil the radium needles, are 
threaded tlirough a rubber tube, longer than that sliown in the diagram, and brought out 
at the angle of the mouth : they are then strapped to the cheek. These wares make it impos- 
sible for the radium needles to be swallowed, and facilitate their removal. 


Dosage. — Each needle contains radium bromide equivalent to 0-6 mgrm. 
of radium element ; it is 16 mm, long, has a diameter of 1-65 mm. and is 
screened by 0-5 mm, of platinum. Between 6 and 10 needles are used 
according to the size of the growth ; thej' are introduced at equal distances 
from each other into healthy tissue in the immediate ^•icinity of the growth 
{Fig. 29). They are left in position from 6 to S days, the total dosage 
varying from 600 to 1100 mgrm. hours. This method of calculating is 
emploj'ed as we ner-er use emanations. The iDoints noted are : the number 
of needles, their size, strength, screenage, and the duration of application. 
To protect the adjacent bone a simple apparatus is made containing a sheet 
of lead 1 mm. thick. coA’ered witli 'vulcanite or stent, moulded over the 
jaw and teeth. This is made specialh’ for each individual case, and the 
shape and extent of lead protection vary with the jjosition of the grondh. 
For growths situated far back it may be necessary at times to resect suh- 
periosteally the angle and part of the ascending ramus of the mandible, as 
advocated by L. Ledoux, of Brussels.^ This resection is done under regional 
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anffistliesia. It is surprising how little discomfort is caused by this operation 
and how little it interferes with tire movements of the lower jaw. 

The patient must be told not to talk; the mouth is irrigated twice daily, 
and the operation area is occasionally inspected so that any displacement 
of the needles may be remedied. The introduction of numerous small needles 
demands patience both on the part of the surgeon and of the patient. The 
after-treatment is extremely important ; the nursing must be entrusted to 
an intelligent and capable nurse rrlio has been taught the danger of radium 
burns and of radionecrosis, and the patient must be encouraged to tolerate 
the apparatus in the mouth. lA'ith careful selection of suitable cases, correct 
dosage, and the right screenage, the disappearance of the primary growtii 
is ahnost assured. 

Mode of Disappearance of the Growth. — The tumour becomes softer 
and the surface of the growth takes on a whitish appearance, as if it had been 
painted with pure carbolic acid (see Fig. 41). The growth becomes flattened, 
and the induration which before was one of its striking characteristics dis- 
appears. Figs. 86 and 87 show the changes in appearance on the tenth and 
thirtj'-se^'enth da 3 "s. 

In an ulcerated neoplasm epithelialization takes place from the peripher\' 
(see Figs. 42, 43), lea\'ing hardh’' an}’’ scarring. On removing the needles 
the appearance is that shown in Figs. 36 and 41. The site of the needle 
punctures is seen as small necrotic points, and the area treated appears 
inflamed. The result in successful cases is such that it is difficult within 
three months to find the site of the original growth (sec Figs. 37, 28, 39), and 
the mobility of the tongue returns to normal. 

Radioneerosis due to an overdose or the usage of unscreened or insuffi- 
cient!}' screened radium is a prolonged process, accompanied b}' severe pain, 
marked oedema, and the jiresence of a slough extremely slow to separate, 
which is sometimes more exhausting to the patient than the untreated lesion 
(see Fig. 31). It may lead to the disappearance of the growth, but the treat- 
ment is most distressing. Between these two extremes of disaj^pearance by 
shrinkage and epithelialization and that by necrosis there is the whole scale 
of intermediate stages. With increased knowledge of the action of radium 
on tissues the optimum dosage in amount, screenage, and duration ■\rtll be 
more accurately defined, and radionecrosis should then become a thing of 
the jiast. 

2. GLANDULAR INVOLVEMENT. 

With regard to the treatment of the glandular area, the difficulty consists 
in deciding which cases are best treated by excision, which b}^ radiurh thcrap}'. 
and which b}' a combination of both. Clinical!}' these cases fall into three 
groups : — 

1. Frankly Inoperable Cases. — The glandular iu’s'oh'ement is extensi’^'e 
and fixed to the main A'ascular sheath. As a comjfiete surgical removal is 
impracticable and jjartial removal inadvisable, radium treatment alone is 
given. 

2. Palpable Glands. — Clinically operable, with no invoh'cment of sub- 
cutaneous tissues. Surgical resection is done. It is preferable to do a 
complete resection on both sides of the neck. 
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3. No Palpable Lymphatic Invasion . — It is in tlie treatment of cases 
falling into this group that we arc faced with the greatest difficulty. Our 
knowledge is at present too incomplete to permit us to dogmatize as to the 
safest method of treatment. We have left some cases untreated, and several 
months later, though the tongue was normal in appearance, the submaxillarv 
and carotid glands became enlarged {Cases 1 and 4), in one case appearing on 
the side of the neck opposite to that of the jn-imary growth {Case 6). 
Proph 3 dactic irradiation of the neck maj’^ pre^'ent this late appearance of the 
hnnphatic invoh'ement, but further experience alone can show if this is 
preferable to sj'stematic glandular reseetion of both sides of the neck. 

Treatment. — The treatment of l 3 mi]jhatie infection b 3 ’^ radium is made 
entirety b 3 ^ means of distance application. The introduetion of needles into 
the tissues of the neck has been discarded owing to the bad results obtained — 

these are due to the impos- 
sibility of distributing equal 
amoinits of ii-radiatfon in the 
area of the glandular enlarge- 
ment. The distance between 
the radium aud the skin is 
obtained bv means of plastic 
collars {Fig. 34). ' A compound 
known as Columbia paste is 
used for this purpose ; it was 
described by O. Monod. A. 
Esguerra. and G. Richard.- It 
consists of beeswa.x, 100 grm. ; 
paraffin (melting at 62° C.). 
100 grm.; and fine sawdust, 
20 grm. The sawdust greath" 
diminishes the weight of the 
ajjparatus. When jn-ojicrh' 
prepared the paste has one 
3 'ellow smooth surface and one 
dark-brown slightl 3 ’’ granulated 
surface. It is important to 
have the j^aste of uniform 
thickness ; 15 mm. is a useful working thickness. As the paste contains no 
metallic substance, no secondaiy p ra 3 's are to be feared. Furthei’, it has 
been proved at the Radium Institute in Paris that this medium produces a 
homogeneous irradiation and a diffuse superficial distribution of the ra 3 's.- 
This is demonstrated b 3 '’ the fact that when the ajjparatus is remo^'ed at the 
end of the treatment, if a dose sufficient to produce an er 3 dhema of the skin 
has been given, the eiythema is situated, not corresi^onding to the disposition 
of the several needles, but o-\’er the exact area in contact with the paste. 
The patch of pigmentation which follows a few ■weeks later is also the size 
and outline of the paste. 

Heated at 48° C. the paste becomes soft and malleable but not brittle : 
it can be handled with ease and suitable jjieces cut out ; these are accuratcb' 



Pig. 34. — OoJimibia paste coRar witii radium needles 
in brass capsules. 
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moulded over the neck either directly or on to a jDreviously prepared plaster 
model. The sawdust surface is placed nearest to the skin. Tire model is then 
immersed in cold water and hardens rapidly. The next step is the disposition 
of the radium tubes or needles in the previousl}^ prepared wax collar. This 
is done gently heating each tube or needle by passing it through a flame 
and appl 5 dng it on the external, smooth j'^ellow surface of the apparatus. 

For the irrophylactic treatment of the neck in cases where no glands 
are palpable, we use 40 mgrm. of radium equalh’- distributed over the sub- 
maxillaiy and carotid areas. By emplojdng 20 needles or tubes of 2 mgrm. 
of radium element each, screened b}' 0-65 mm. of platinum and evenly dis- 
tributed, a uniform irradiation is obtained. The thickness of 15 mm. of 
paste acts as a further protection. The application is intermittent, the 
patient receiving 8 houi's daily for 10 to 14 days, the total dosage being 
3200 to 5400 mgrm. hours. 

In cases where the glands are greatly enlarged and inoperable, it is 
necessary to emplo}^ bigger doses — between 60 and 80 mgrm ; a double thick- 
ness of paste (30 mm.) is used ; the application is continuous daj'' and night, 
with a few brief periods of rest, the total dosage being 14,000 to 25,000 mgrm. 
hours distributed over 10 to 14 da 5 's. In these cases the superficial layers 
of the skiir peel off towards the end of the treatment, hair follicles are des- 
tro 3 md, but the skin readity heals, leaving a pigmented scar. 

RECORD OF CASES. 

The following seventeen cases were all examined histologically and found 
to be squamous-celled carcinomata. The primary lesion was treated with 
radium only ; the treatmeirt of the cervical glands varied in each case, and 
the particular method chosen is iirdicated. The dosages emplojmd in the 
first three cases were much bigger tharr what we norv consider to be advisable, 
and were left in positioir for a short period of time. Case 2 is an example 
of radionecrosis due to excessive dosage and insufficient screenage. In all 
cases except Case 12 aird Case 3 rreedles were buried in the tongue. Case 12, 
owing to irrevious S3'^philitic infection and the invasioir of the whole tongue 
b 3 ^ the neoplasm, was unsuitable for radium puncture, and was treated b 3 '' 
surface application b 3 r means of an intrabuccal apparatus. 

In 16 out of the total of 17 cases (94 per cent) the primary growth dis- 
appeared entirel 3 r and nothing abnormal could be detected in the substance 
of the tongue on palpation. 

Case 1. — iMr. A. C. G., age 62, Nodular g^o^^’th the size of a shilling on the left 
side of the tongue (-Fig. 26) ; no palpable cervical glands. Biopsy : squamous- 
celled carcinoma. 

Treatjient. — The following amount of radium was inserted : 2 needles at 10 
mgrm., 2 needles at 12-5 mgrm., and 1 needle at 25 mgrm. All needles were screened 
with 0-5 mm. of platinum and left in position 12 hours. Total dose 840 mgrm. hours. 
The growth disappeared entirely (Figs. 27, 28). Six months later an enlarged gland 
was excised from the left anterior triangle of the neck and proved to be epitheliomatous 
on histological examination. A proph 3 dactic irradiation with a Columbia paste 
collar 30 mm. thick carr^’ing GO mgrm. of radium element (20 needles of 2 mgrm. 
each, 0-6 mm. of platinum ; 4 needles at 5 mgrm. each. 0-5 mm. of platinum) was 
applied 10 hours dail 3 ' for 7 da 3 ^s. Total dose 4200 mgrm. hours. The patient 
remains well up to the time of u-riting (two years). 
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Fig. 3S . — Case 4. EpitheUoma of pillar of fauces before treatment. Patient also 
had an epithoUoma of the tongue (PiV. 3o). 



Fiu. 30.->-Ca.<(r 4. Tiirce \\c-ek« aiiCT treatment. 
VOL XV.— NO. 57. 
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Case 2. — Mr. T. C., age 54. Ulcer on the under surface of the tongue and floor 
of the mouth, the size of a two-shilling piece (Fig. 30). The patient was suffering 
from mitral stenosis and glycosuria. Biopsy : squamous-celled carcinoma. No 
enlarged cervical glands palpable. 

Treamient. — The following amount of radium was inserted : 1 needle at 50 
mgrm., 1 needle at 25 mgrm., 2 needles at 12-5 mgrm., and 5 needles at 10 mgrm. 
All needles had 0-5 mm. of platinum screenage. Applieation 14 hours. Total dose 
2100 mgrm. hours. Radionecrosis resulted : marked oedema of tongue, severe pain, 
extreme discomfort. The gro^\’th entirely disappeared and was replaced by a white 
slough which took three months to separate. The condition at the end of the second 
month is shown in Fig. 31. The patient died of exhaustion at the end of the fourth 
month 

Case 3. — Mr. E. S., age 08. There had been right hemiglossectomy twelve years 
pre%'iousl.y for epithelioma of the tongue. Recurrence took place in the scar, involv- 
ing tongue, floor of mouth, and alveolar margin (Fig. 32). There were enlarged 
cervical glands on the right side. Biopsy : .squamous-eelled carcinoma. 

Tre.vtment. — Ten needles at 10 mgrm. each of radium element (0-5 mm. of 
platinum) applied for 10 hours. Total dose 1000 mgrm. hours. This was followed 
bj' diminution in the size of the gronTh, but three months later, as the growth had not 
entirely disappeared, subperiosteal resection of the angle of the jaw was done previous 
to a second application of radium. This consisted of 10 needles at 5 mgrm. each 
(0-5 mm. of platinum) left in position for 33 hours. Total dose 1650 mgrm. hours. 
The condition of the tumour after treatment is shown in Fig. 33. 

Case 4. — Mr. E. K., age 62. Nodular tumour the size of a shilling on the left 
lateral aspect of the tongue (Fig. 35), and ulceration of the left pillar of the fauces 
(Fig. 38). No palpable cervical glands. Biopsy of the tongue and pillar of the 
fauces shows both to be squamous-celled carcinomata. The lingual growth only 
was treated. 

Treatment. — Eight needles of 0-6 mgrm. each of radium element (O-S mm. of 
platinum) inserted round the growth and left in position for 7 days. Total dose 
667-2 mgrm. hours. Complete disappearance of both lingual and faucial neoplasms 
followed (Figs. 36, 37, 89). Six months later an enlarged gland was felt in the left 
submaxillary triangle. It was irradiated with 50 mgrm. of radium element (20 
needles at 2 mgrm,, 0-5 mm. of platinum : 2 needles of 5 mgrm., 0-5 mm. of platinum), 
in position for 10 hours daily for 5 days. Total dose 2500 mgrm. hours. No recur- 
rence up to date. 

Case 5, — Mrs. E. L., age 48. Small ulcer on left side of the tongue ; no palpable 
cervical glands. Biopsy ; squamous-celled carcinoma. 

Treatment. — Six needles of 0-6 mgrm. each of radium element (0-5 mm. of 
platinum screenage) applied for 5 days. Total dose 432 mgrm. hours. Entire dis- 
appearance of the gron-th followed. The patient remained well for ten months, 
then secondary deposits were found in the left submaxillary and anterior triangles. 
Excision of glands, which were found histologically to be epitheliomatous. Columbia 
paste collar (30 mm. thick) with 43-3 mgrm. of radium element in 23 foci (2 needles 
at 5 mgrm., 0-5 mm. of platinum ; 8 needles at 2 mgrm., 0-65 mm. of platinum ; 
13 needles at 1-33 mgrm., 0-6 mm. of platinum) applied 18 hours daily for 21 days. 
Total dose 16367-4 mgrm, hours. Marked improvement of neck. Tongue normal. 

Case 6. — Mr. F. B., age 65. Ulcer on tip and right border of the tongue 
(Fig. 40) ; no palpable cervical glands. Biopsy .- squamous-celled carcinoma. 

Treat.ment. — Ten needles of 0-6 mgrm. each of radium element (0-5 mm. of 
platinum) applied for 54 days. Total dose 792 mgrm. hours. Complete disappear- 
ance of growth followed (Figs. 41-43). Four months later there was a mass of 
malignant glands in the left submaxillary triangle ; these were excised and found 
histologically to be epitheliomatous. 

Case 7. — IMr. A. P., age 61. Papillomatous groM-th on under surface of the 
tongue and floor of the mouth (Fig. 44). Enlarged cervical glands palpable in the 
right anterior and submaxillary triangles. Biopsy : squamous-celled carcinoma. 
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Fig. 41. — C«'c 0. Condition ton days 
after treatment. 


Fig. 42. — Ca^c C. Condition one month 
after treatment. 



Fig. 4:u — Ca«c 0. Condition four montli^ after ireatinenr 


68 THE BEITISH JOUBHAL OF SUBGERY 


Trkatmext. — Ten needles of 0-6 ragrm, each of radium element (0-5 mm. of 
platinum screenage) inserted around the gro^vth and left in position 7 days. Total 
dose 1008 mgrm. hours. Entire disappearance of grou^th followed (Figs. 45, 46). 
The neck was treated six weeks later by means of a collar carrying 40 mgrm. of 
radium element in 15 foci, 14 hours dailj' for 10 days. Total dose 5600 mgrm. 
hours. Entire disappearance of enlarged glands followed. 

Case 8. — ^Jlr. A. S., age 69. Extensive ulceration of the dorsum of the tongue 
extending deeply into the muscle and involving the whole of the anterior part of the 
organ. AVassermann reaction positive. Biopsj' : squamous-celled carcinoma. 

TREATirEXT. — ^As HO healthy tissue was available for the introduction of radium 
needles, these were applied to the surface of the growth by means of a ^•ulcanite 
apparatus containing a lead lining protecting the upper and lower jaws. Ten 
needles at 0-6 mgrm. each of radium element (0-5 mm. of platinum), 5 needles at 
1-33 mgrm. (0-6 mm. of jjlatinum) applied 3 hours daily for 12 days. Total dose 
215-40 mgrm. hours. Owing to the discomfort of the apparatus the patient could 
not tolerate a more prolonged application. The condition remained stationary. 

Case 9. — Air. F., age 63. Ulcer of the right anterior pillar of the fauces involUng 
the tongue ; no palpable cervical glands. Biopsy : squamous-celled carcinoma. 

Tre-at-uent. — S ix needles of 0-6 mgrm. each of radiiun element (0-5 nmi. of 
platinum) applied for 7 days. Total dose 600 mgrm. hours. Disappearance of 
primary groAh followed. Secondary deposits in neck resected by Crhe's method 
three months later. Death from cerebral thrombosis. 

Case 10. — Air. G. F. L., age 54. Extensive ulceration of right posterolateral 
aspect of the tongue invohing the pillar of the fauces ; large mass of secondary 
deposits in neck. Biopsy ; squamous-celled carcinoma. 

Tre.\tjiext. — Crile's dissection of right side of the neck. Subperiosteal resec- 
tion of ascending ramus of the lower jaw. Insertion of 10 needles of 0-6 mgrm. each 
of radium element (0-5 mm. of platinum) for 5 days. Total dose 720 mgrm. hours. 
Death from bronchopneumonia on the m'nth day. The tongue at the time of death 
showed marked diminution in size and changes in consistency of the growth. 

Case 11. — Air. J. C., age 51. Under the care of Air. E. Rock Carling. Small 
ulcer on the under surface of the tongue and floor of the mouth : multiple enlarged 
cervical glands on both sides, but chiefly on the left side. Biopsy : squamous- 
celled carcinoma. 

Treatment. — ^AVide dissection of cervical glands on the left side. (Histologically 
proved to be malignant.) Six needles of 1-33 mgrm. each of radium element (0-6 mm. 
of platinum) left in position for 5 days. Total dose 936 mgrm. hours. Complete 
disappearance of primary lesion followed. Columbia paste collar with 15-7 mgrm. of 
radium element in 11 foci applied for 5 days. Total dose 1884 mgrm. hours. The 
glands on the right side of the neck were dissected six months later and proved on 
liistological examination to be inflammatory. The tongue was normal in appearance. 

Case 12. — Air. H. AI., age 56. Under the care of Air. Tudor Edwards. Ulcer 
on left lateral border of tongue posteriorh* ; no palpable glands in neck. Biopsy : 
squamous-ceUed carcinoma. 

Tre.vt.ment. — Eight needles of 0-6 mgrm. each of radium element and 1 needle 
of 1-33 mgrm. inserted around grorvth and left in position for 5 days. Total dose 
735-6 mgrm. hours. Complete disappearance of growth followed. Dissection of 
cerUcal glands on left side fourteen days later. Histologically there was no eUdence 
of malignancj- in the glands. 

Case 13.— Air. G. C., age 74. Epitheh'oma of left side of the tongue. Secondary- 
deposits in submaxillary glands and anterior triangle. Biopsy : squamous-celled 
carcinoma. 

Treatment. — Eight needles of 0-6 mgrm. each of radium element (0-5 mm. of 
platinum) inserted around the growth for 5 days. Total dose 576 mgrm. hours. 
Excision of submaxillary glands. Recurrence in carotid glands twelve months later. 
Columbia paste collar containing 40 mgrm. of radium element in 20 foci applied for 
14 days, 10 hours daily. Total dose 5600 mgrm. hours. Neck normal. 
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Fig. 44. — Case 7. 
Before treatment. 
Mobility of the tongue 
greatly diminished. 



Fig. 45 . — Case 7, 
One month after treat- 
ment. 

Mobility of the tongue 
returning to normal. 


Fig. 40. — Cast* 7- 
Coiuiitioii tluvo months 
after treatment. 
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Case 14. — IMr. McF., age GO. Ulcer of right pillar of fauce.s and adjacent portion 
of the tongue ; enlarged cervieal glands on both sides of neck. Biopsy : squamous- 
celled carcinoma. 

Treatjient. — Six needles of 0-6 mgrni. each of radium clement for 5 days. 
Total dose 432 mgrm. hours. Lesion of tongue and fauces completely disappeared. 
Bilateral Crile's dissection. Histologically malignant glands on right side only. 
Four months later secondary deposits in the right lung and mediastinum showing 
very plainly in a skiagram of the chc.st. No local recurrence in the mouth or neck. 

Case 1.5. — INlr. F. S., age 54. Under the care of IMr. Bock Carling. Syphilitic 
historj'. Leucoplakia of the tongue for fi\'c years. AVassermann reaction positive. 
Large ulcer on right side of tongue, involving a quarter of the organ. Enlarged 
glands on right side of neck. Biopsy : squamous-celled carcinoma. 

Treatment. — Ten needles of 1-33 mgrm. each of radium element (0-6 mm. of 
platinum) inserted around growth and left in position 4 days. Total dose 1248 
mgrm. hours. Complete disappearance of grondh followed. Excision of cervical 
glands refused patient. 

Case 16. — IMr. G. S., age 68. Fissured ulcer on left side of the tongue posteriorly 
extending to pillar of the fauces and alveolar margin. No palpable cervical glands. 
Biopsy : squamous-celled carcinoma. 

Treatment. — Seven needles of ()-6 mgrm. each of radium element and 1 needle 
of 1-33 mgrm. inserted for 5 days. Total dose 660 mgrm. hours. Complete dis- 
appearance of grondli followed. An abscess formed in the anterior triangle about 
three weeks later, and the pus was evacuated. 

Case 17. — Mr. H. H., age 46. Very extensive ulcer on left side of the tongue 
from tip to pillar of the fauces, involving half the tongue. AVassermann reaction 
positive. No enlarged cervical glands palpable. Biopsy: squamous-celled carcinoma. 

Treatment. — Eleven needles of 0-6 mgrm. each of radium element (O-a mm. of 
platinum) inserted around growth for 7 days. Total dose 1108 mgrm. hours. The 
grpwth has entirely disappeared and the rarv surface is gradually healing up. 

SUMMARY. 

1. The treatment of 17* cases of cancer of tlic tongue is here reviewed. 
In each case the clinical diagnosis was confirmed by histological examination. 

2. In 16 of these cases the jirimaiy growth in the tongue completely 
disappeared after treatment. 

3. No claim is made as to the permanence of the results obtained ; the 
after-history of the patients alone can decide this. 

4. The paramount difficulty is the treatment of the glandular area. A 
combination of surgical excision and radium therapy appears to be the most 
satisfactory method. 

AA^e cannot conclude this short account of some of the first cases treated 
M'ith radium at AA'estminster Hospital rvithout gratefull}’’ acknowledging the 
generosity of Mr. Austin Taylor, Chairman of the Hospital, and of the Directors 
of the Prudential Assurance Co., whose gifts of radium have made this work 
possible. 

* Since this paper was written we have treated three other cases of epithelioma — one at 
the attachment of the lingual framum to the floor of tlie mouth, one of.thc inside of the cheek, 
and one of tlie tongue — in each of which the primary growth has completely disappeared. 
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CARCINOMA OF THE (ESOPHAGUS: TREATMENT BY 

DIATHERMY. 

By a. J. MTRIGHT, 

SURGEON TO THE NOSE AND THROAT DEPARTMENT, BRISTOL GENERAL HOSPITAL. 

Pathological Report by GEOFFREY HADFIELD, 

PATHOLOGIST TO THE BRISTOL GENERAL HOSPITAL. 

UxTiL recent years but little had been done in cases of carcinoma of the 
cesoi^hagus except the performance of a gastrostomy. The introduction of 
endoscopic methods of examination has gradually led to endoscopic methods 
of treatment. Carcinoma of the oesophagus is slow in growth, remains for a 
long time confined to the tube itself, is late to form glandular or metastatic 
deposits, and, owing to the obstruction produced, can sometimes be diagnosed 
fairly early. All these factors should make for success in removal, but diffi- 
culties of access have hitherto jJi'oved almost insurmountable. Until actual 
removal of the growth by open oiieration becomes the established method — 
if, indeed, it ever does — palliative methods must usually be employed. The 
simple performance of a gasti-ostomy leaves the individual in such a vTetched 
condition that methods which aim at maintaining the patency of the 
oesophagus sliould, if possible, be perfected. Simple dilatation and intubation 
of the stricture, preferably with the metal tube introduced by Souttar, does 
do something to iirolong life in a reasonable degree of comfort. The applica- 
tion of radium to the stricture is frequently successful in producing alleviation, 
but cures liave not been obtained by most operators. 

The very great utility of diathermy in the destruction of malignant 
growths in tlie moutli and pharynx — in Avbicli regions it has A’ery largely 
supplanted the knife — has led me to try to adapt its use to malignant disease 
of the oesophagus. Tlie problem for solution is very largely one of technique, 
and. after using the method here described for over two years, I feel justified 
in encouraging others to try it. While I cannot claim any cures, I am 
satisfied that, by the use of diathermy, one can usually prolong life and 
maintain a foodAvay. AA'ithout any undue risk or suffering as a result of the 
operation. The use of diathermy, also, does not debar intubation ; but if 
a tube is employed, it should not be inserted until the sloughs haA-e separated 
— that is. for about ten days after ojicration. One adA-antage of diatherniA' 
over radium lies in the fact that the A\-hole operation can be carried out in a 
few minutes. While cases are met AA-ith in Avhieh only one portion of .the 
eircumferenee of the tube is iuA-oK'ed by the groAA-th. in a A'crA' great majoritA’ 
this is not so. For the employment of diathermy in the oesophagus, a 
reasonable degree of proficiency in the use of the a-sojihagoscope is necessary. 

TECHNIQUE. 

General amesthesia Avith chloroform is employed, Avith a preliminarA' 
injection of hyoscinc and atropine. TAventy minutes before the operation, 
the ])atient is giA-cn 20 min. of adrenalin diluted Avith I oz. of A\-ater to SAvallou-. 
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This diminishes the tendency to haemorrhage on touching tlie growth. It is 
helpful to use as large an oesophagoscope as possible. I employ two Mosher’s 



oval tubes, of 2 cm. diameter, and 27 cm. and 45 cm. in 
length respectivel}'^. Suction, through a narrow tube attached 
to a suction apparatus and inserted down the oesophagoscope 
as required, is a great help, being much more rapid in action 
and producing less trauma than the use of mops. The special 
electrode emf)loyed (jP'ig. 47) is based on the bougies designed 
by Chevalier Jackson for use through the oesophagoscope. It 
consists essentially of an insulated shaft and handle, to the end 
of which various terminals can be screwed. For convenience 
I em 2 rloy two shafts of 52 cm. and 70 cm. in length, the former 
for use with grorvths in the upper half, through the shorter 
oesophagoscojre, and the latter for those in the lower half, 
through the longer tube. The terminals for screwing to the 
shaft consist of ; (1) A disc 7 mm. in diameter ; (2) A small 
s}3ike ; and (3) A gum-elastic bougie end, with, at its base, a 
conical metal ring which forms the actual terminal. A disc 
of heat-resisting composition is inserted between the metal 
terminal and the bougie end to pi-event damage to the latter. 
This bougie electrode is made in three sizes, of 10, 15, and 
20 French catheter gauge. A light cable facilitates manipu- 
lation. 

In the rare cases seen early, in which a nodule of growth 
involves one portion of the circumference, the disc or needle 
electrode can be ajrplied to the growth under 
direct r-ision. In the very much more fre- 
quent cases, in rvhich the whole or greater 
portion of the circumfei-ence of the tube is 
involved, producing a more or less annular 
stricture, the problem is a different one. I 
originally tried, in these cases, to destroy the 
growth from above downwards, but found 
that it was difficult, or impossible, to judge 
when one had reached the lower end of the 
growth, thereb}^ introducing a risk either of 
not doing enough, or, on the other hand, 
of sloughing normal oesophagus below the 
growth. This led me to devise this special 
tj^pe of electrode. It is passed through the 
stricture under direct vision, and then drawn 
upwards until it meets with the resistance of 



Fig. 47. — Dia- 
thermy electrode 
for use in the 
CESOphagus.. 

upper end. 
through the 


the lower end of the growth (F?g. 48). The Rg. 48 — Elec- 

current is then switched on, and continuous growth prepara- 

traction is made on the instrument until it torr to treatment, 
cuts its way out and comes into view at the 
The largest size of electrode which will pass with reasonable ease 
strictui’e should be employed. At least a fortnight should be 
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allowed to pass before deciding as to the result of any one application, and 
I think that if further applications are made, an interval of one montli 
should be allowed to elapse between them. 


In the selection of cases, each must be 
judged on its merits. Advanced cases, with 
an extreme degree of wasting, should ]la^■e 
a gastrostomy performed, and, should their 
condition improve sufficiently, diathermy can 
be used at a later date. It should be 
remembered, in deciding the fitness of the 



Fig. 40. — Extcn-^ivc fiincntincr enrcinonm of 
tho sixteen days nftor the Applications 

of djntliorniy. Tlie nrrow.s denote the site of the 
section ilhi'Strated in Fir;. oU. 


]>alicnt for treatment with diathermy, that 



the whole operation ean usually be carried out 
in a very few iniiiutcs and that the amount 
of shock ])roduecd is extremely slight. My 
own practice now is to enpiloy diathermy 
in all cases in which the patient's condition 
is not desperate. 


Fio. 50 . — Loir -power view of o 
lon^inulinnl section of llie cr^opiin- 
wall tliroiitth the floor and edtte 
of the nleor tvhieh followed pepjtrit- 
f.on of the floucli after diathermy 
liad applied to a projectintt 

ninliOTant ma-^. G, Islands of 
inrcrotic growth: 1. Inner inti^cular 
tiinie: O, Outer mn-cnlar tunic. 
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PATHOLOGICAL REPORT. 

The specimen here do.scriljcd and illustrated {Fig. dn) siiows tlie conclitic 
present seventeen days alter a single application of diatlierniy to an extensi' 
fuugating growth in a woman, age 71. Dcatli occurred as a result of sudd( 


Fio. 51. — Inner inn^ciOar tiinie HcKnv nicer. Innuininatory rcnction to cliatliermv 
i< hen* relatively 



heart failure, and was not, apparently, in any way due to the diathcmi 
The pathologieal report is as follows : — 

An irregular area of idccration was found in the fcsophagcal Avail at tl 
level of the tracheal bifurcation. It was about in. in length and involvi 
5- of the circumference of the lube. The general level of tlie surface of tl 
ulcer was that of the mucous incmbrnnc above and below it ; there Avas i 



Fjg. 52. — Inner Inver of nnisele below nicer, showing innssc.s of growth lying in 
the midst of inflnmmntory cells, the rcsviU of the diathermy. 


stenosis. The surface of the ulcer was clean, and, except for three or foi 
loAv nodules of groAAdh, Avas red, soft, and spongy, and appeared to be compose 
of Amscular granulation tissue of recent formation. The appearances c 
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section are illustrated in Figs. 50-53. Fig. 50 is a low-magnification view of 
about lb in. of the oesophageal wall. In its lower third the muscle is intact. 
In the middle third the inner tunic is indistinct, acutely inflamed, and 
diffusely infiltrated by growth; Fig. 52 is from this part of the section. In 
the upper third both muscle coats are infiltrated and inflamed. The whole 
of the epithelial and submucous layer is replaced by a thick layer of- inflam- 
matory tissue, the result of the application of diathermy, the sloughs ha^^ng 
all separated. Over the infiltrated muscle — ^that is, in the upper two-tliirds 
of the section — the mucous and submucous layers contain many small islands 
of necrotic growth. Some of these are seen at G in Fig. 50, whilst Fig. 53 
is a higher- jjower view of this layer at G. The scanty growth is seen to be 
embedded in inflammatory cells. Neither this nor any section showed any 
gi'owth projecting above the general level of the mucous layer. The diathermy 



Fig. o3. — Surface of ulcer. Sinnil i^lnnd^ of necrotic gro^*th lyinir in 
the midst of inSamnintorj' cells. 


has thus destroyed the mass of growth seen during life projecting into the 
lumen of the tube. Its •effect on the muscle underlying the growth has been 
to cause a widespread inflammatory reaction, but whilst in some places the 
growth infiltrating the muscle is little affected (Fig. 51), in others it is almost 
'snowed under’ by inflammatory cells (Fig. 52). 

SUMMARY. 

By tlic technique here described it is possible to employ diathermv in 
malignant disease of the a’sophagus without undue risk, and with, at anv 
rate, alleviation of symptoms. 
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TREATMENT OF CARCINOMA OF THE (ESOPHAGUS: 

BASED ON 

100 PERSONAL CASES AND 18 POST-MORTEM REPORTS. 

By II. S. SOUTTAB, 

SURGEON TO THE LONDON HOSPITAL. 


The oesophagus is one of tlie common sites for tlie development of cancer, 
about 4 per cent of tlie cases of malignant disease^being situated in this region. 
In the decade 1911-20 there ivere reported in England and Wales 15,909 
deaths from carcinoma of the oesophagus, of M’hich 12,059 were males. The 
annual mortality from the disease in this country is thus roughly 1600, of 
ivhom 1200 are males and 400 are females. It must then be admitted that 
the problem of its treatment is one of considerable importance, and this 
importance is increased bj’’ the lingering and miserable death from starvation 
to which, apart from surgical relief, these unfortunate people are condemned. 
The fact that the disease is invariably fatal is to some extent discounted by 
the advanced age at which it appears. But starvation is just as miserable 
an end at 70 as at 20. 

Upon the pathological course of the disease and upon the best line of 
treatment the most varied opinions have been expressed. Some, impressed 
by the general absence of metastatic deposits, declare it to be of low malig- 
nancy and essentially suitable for attempts at radical removal, and one 
enthusiast has recently suggested that this might prove to be possible in SO 
per cent of the cases. Others regard gastrostomy as a panacea, whilst others 
again, amongst ndiom may usually be numbered the patient himself and his 
friends, regard it as an invention of the devil. Under these circumstances it 
seemed to me worth while to undertake a fresh investigation of the problem 
from the strictlj'^ isractical point of view of what could be done for the patient, 
and in the last fcAv years my exjjeriences have led me to certain A'ery definite 
conclusions and to the adoption of an entirely ucav line of treatment. To 
state these conclusions Avithout the CA'idence on Avhich they are based Avould 
serve no useful purpose ; but I shall discuss this cA’idence as briefly as 
possible, and then pass on to a more detailed description of the treatment I 
noAv adopt, together Avith the results so far obtained. 

ETIOLOGY. 

In its incidence carcinoma of the oesophagus presents important peculiari- 
ties as regards sex, age, and site. {See Tables I-III and Figs. 54, 55.) It 
occurs four times as frequently in men as in Avomen, but in the tAvo sexes 
there is a remarkable contrast in the age and the site of its occurrence. In 
men it is a disease of later life, 96 per cent of the cases occurring after 45, 
and 88 per cent after 50, AA'hilst the maximum incidence lies betAA-een 65 and 
70. In AA-omen the incidence betAA’een 40 and 75 is about constant, AA’hilst no 
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fewer than S per cent of tlie cases occur before 40. The difference is at least 
partly accounted for by the greater frequency of post-cricoid carcinoma in 
■women, in -whom it would seem to be related to a nervous spasm of the 
pharynx to which they are more liable than are men. 

Table I. — DE.A.THS FROJi Carcixosuv of OSsophagus for Tex Ye.\rs 1911-20 : 

Exglaxd axd IVales. 


,U^’DER 

! 1 

40 

45 

45 

oO 1 

oO 

55 

55 

60 : 

60 

65 

65 

70 , 

70 

75 

75 

SO 

1 Over 

1 

Totals 

Male . . 1 

m 

375 

1 

972 

1 

1080 

2140 j 

2278 

2058 

1355 ; 

1 

723 

! 

348 

12,059 

1 

1 15,909 

Female . . 

1 289 1 

315 

1 415 

1 

4G4 

470 I 

507 

1 4G4 

1 414 , 

1 

282 

; 230 t 

3,850 

! 

J 


Table 

11.- 

-.A.GE 

Distributiox 

IX Owx Series 

OF C.ISES. 



Male 

0 

3 

G 

11 

14 

17 

15 

10 

3 

1 

80 1 


Female . . 

0 

3 

0 

0 

3 

3 

O 

1 

1 

1 

20 J 




Tabic III. — Site of Growtii (Owx Series of C.vses). 


I.N-CIIE3 fROJI TEETH , .M.MFA FEM.OES MaLES FEJULES 






Per cent 

Per cent 
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31 

1 
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3 
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31 

(9 
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-117 
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3 

13 

10 
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l) 
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atal cases 

70 

19 


-r 2 imknovTi 

= 100 


To this circumstance is also due the greater incidence in women of carci- 
noma at the upper end of the oesophagus, where it occurs in CO jicr cent of 
eases. In men it more commonly occurs at a lower level, and from lar^c 
series of eases it would seem to occur at the upper, middle, and lower par*ts 
in the ratio of 1:2; ;5. In my own series of eases the incidence as re^rards 
site would seem to be somcwiiat different, 75 per cent of the male cases Ivin" 
at a level of from 10 to 14 in. from the teeth {Tabic 111). It must liow*^ 
ever, be remembered that these figures refer to observations with the a-sopha- 
goseope. when only the upper surface of the stricture is seen. As manv of the 
growths were several inehes in length, the discrepancy is more apparent than 
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real. We thus see that carcinoma of the oesophagus is essential^ a disease 
of elderl}^ men, and that more than 80 per cent of the cases occur at or 
below the bifurcation of the trachea. In mj’’ own series in the great majority 



Fig. 5^. — Deatlis from carcinoma of the cesophngiis for ten years — males. 


of cases the upper limit of the growth lay approximately at this le^'el — 
namely, 10 in. from the teeth. In women the disease is much less common, 
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it occiii's more or less uniformh- at any age over 40, and the level of its 
occurrenee is more uniformly distributed. 



Age 20 30 40 50 60 70 80 

Fig. 55. — Deaths from carcinoma of tlie oesophagus for ten years — ^females. 


PATHOLOGY. 

The most usual histological tj^je of oesophageal carcinoma is squamous 
epithelioma, remarkable for the number of cell-nests and the degree of 
kcratinization present. A i-arer medullary form arises from the glandular 
structures of the ocsopliagus. and consists of rounded polygonal cells, often 
alveolar in arrangement, and of coiu'se with no cell-nests. Occasionally a 
columnar, type is seen, usually invading the oesophagus from the stomach but 
sometimes arising in other situations. 

.•\.ll tiicse vai'ictics of carcinoma spread by the lymphatics and tend to 
grow round the oesophagus and to produce stenosis. They may, however, 
remain for a long period localized to one portion of the wall, forming usuallv 
a deeply excavated idcer witli raised indurated margins, or a soft, vascular, 
fungating mass of growth : this is sometimes of great e.xtent. involving 
in some cases as much as G in. of the tube, and even extending down to the 
greater curvature of the stomacli. Though usually single, multijile nodules 
are sometimes seen, and these arc of importance in that they mav produce 
multiple strictures. They indicate extensive lymphatic permeation, since it 
is from the deep lymphatics and not by superficial spread that thev have 
reached tlie mucosa. 

No one can have e.xamincd these tumours post mortem without beiii'T 
struek by their great extent and by the havoc they have worked upon sur- 
rounding structures. Several inches of the msojihagcal wall mav be entirclv 
destroyed, and we have had cases where for a eonsiderable period tlie patient 
has swallowed tlirongh an intubated mass of carcinoma. Perforation of 
surrounding structures is naturally common, and tlie bronchi, pleura, medias- 
tinum. or aorta may be ojicned iqi. The commonest termination is perforation 
of the tesopliagus into the respiratory system, witli the development of acute 
bronclio]meumonia or of gangrene of the lung. 

Secondary deposits occur in the lyinpli glands along the a'sopha"us. and 
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they may extend upwards to the neck or downwards to the epigastrium, 
giving rise sometimes to large palpable masses. In the . neek extensive 
infiltration may occur and may produce stenosis at this site before the 
primary growth at a lower IcA^el gives any CAudence of its presence. Secondary 
deposits at distant sites are unusual, and of this the local pathology of the 
groAvth is a sufficient explanation. Growing in a highty Amscular region and 
surrounded by vital structures, the primary growth destroys the indiA’idual 
before there is any opportunity for the develojrment of secondary deposits. 

This is scarcely a picture of a growth of low malignanc}^ lending itself 
to easj^ removal, but its accuracy maj^ be judged from the records of post- 
mortem examinations giA'^en beloAv. The objection AA'ill be ]-aised that this is 
a picture of the terminal stage, and that at an early stage it AA'ouId be A'ery 
different. The objection is quite A’^alid, but entirelj^ illusoiy, for the picture 
draAAm accurately represents, in many instances, the stage at AA’hich symptoms 
first appear. Indeed, as AA’ill be seen from the records beloAA’, carcinoma of 
the oesophagus may exist in an adAmnced stage AA’ithout a single local symptom 
to indicate its presence. In addition, the appearance seen AA’ith the oesopha- 
goscope at the most a feA\’ Aveeks after the onset of symptoms, entirely 
corroborates the picture I haA'e draAAm. No one can liaAm made extensme use 
of this instrument Avithout often being astounded at the extent of the lesions 
AA'hich are compatible AA'ith life, and sometimes CAmn AA’ith apparent health. 
My oAA'n experience points to the definite conclusion that carcinoma of 
the oesophagus is a disease of high malignancy, and that symptoms appear 
so late that radical removal, except in unique cases, is a pathological impos- 
sibility. 

The pathological anatomy of cai’cinoma of the oesophagus cannot be 
better illustrated than by a series of post-mortem examinations, and for this 
purpose I haAm taken 18 consecutiAm autopsies from the records of the London 
Hospital betAA’een the years 1916 and 1922, for AA’hieh I AA’ould express my 
grateful thanks to Professor Turnbull. It might be imagined that these AA’cre 
all cases AAUth s}miptoms of long duration, and indeed it is quite cAudent 
from the i-ecorded findings that the disease itself had been present for a long 
time. As regards symptoms, lioAAmAmr, it is a Amry remarkable fact that the 
aAmrage duration AAms only 4-7 months, AA'hilst the aAmrage duration of sym- 
ptoms in my oAAm sei-ies of cases at the time of the patient's first appearance 
AA’as 4-8 months. It AA’Ould seem then that I AA'as dealing on the aA'erage AA’ith 
cases at a later stage than those AAdiich came to post-mortem examination. 
This AA’as, of course, a statistical accident, but it strongly supports my con- 
tention that these post-mortem reports ma}'’ fairly be taken as the pathological 
picture, only A’ery slightlj’ OA’erdraAA’n, of the clinical riiaterial AA’ith AA’hich I 
had to deal, and it is in this that their great A’alue lies. Terrible though they 
are, these reports present to us remorselessly accurate pictures to AA’hich the 
true pathology of the liA'ing can only be the penultimate stage. 

The causes of death in these cases AA'ere as folloAA's ; — 


Invasion of lung . . 
Perforation of bronchus 
Perforation of trachea . . 
Perforation of aorta 
Harmorrhage from groAAth 


4 

3 

3 

1 

1 


( Subphrenic abscess and bronchopneu- 
monia 

Secondary in brain 

Exhaustion and bronchopneumonia . . 


1 

1 

4 
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Thus 10 of the IS cases died from direct involvement of tlie respiratory 
tract. and 5 more from its involvement indirectly, making a total of 15, or 
S3 per cent, who died from pulmonary complications. Of the remainder, 2 
died from hrcmorrhage and 1 from a secondary deposit in the brain. The 
last is a rare complication, so that we shall not be far out if we say that out 
of every 10 cases 9 will die from purulent bronchopneumonia and 1 from 
ha?morrhage, 

POST-MORTEM REPORTS OF 18 CASES, 

Case 1, — Edward JI,, age 55, Six months' increasing dysphagia, regurgitation 
of solids, increasmg pain, wasting. Refused gastrostomy. 

Post Morteji, — A large ulcerated poh'poid gro'o'th 12 cm, long. It extended 
from the cardiac orifice upwards along the oesophagus and downwards into the 
wall of the stomach, A perforation opened into a large abscess ca^•ity below the 
diaphragm, Xo secondaries were discovered. Death from bronchopneumonia. 
Sections showed oesophageal carcinoma of the alveolar medullary tj'pe. 

Case 2, — Francis C,, age 47, Four months' increasing dysphagia. Refused 
gastrostomy. Died suddenly. 

Post Morteji, — A fungating carcinomatous ulcer, 10 cm, long by S cm, in circum- 
ference, completely encircled the oesophagus below the bifurcation of the trachea. 
A large perforation in the commencement of the descending thoracic aorta communi- 
cated with the oesophagus. Seeondaiy deposits were found in the adjacent glands, 
but nowhere else. The stomach and intestines contained very large quantities of 
blood. Death from hajmorrhage. 

Case 3. — Georgina S., age 03. Three months' pain in epigastrium through to 
back, not related to meals. Stomach tube for test meal passed without difficulty. 
Died with pulmonary symptoms. 

Post Morte.m. — A fungating carcinomatous ulcer, 11 cm. long by 8 cm. in 
circumference, had almost completely encircled the ccsophageal wall below the 
bifurcation of the trachea. It had invaded the aorta and the mesial aspect of the 
lower lobe of the right lung. Death from bronchopneumonia. 

Case 4. — .lolm C.. age 72. For some months increasing dysphagia and wasting. 
Died two days after gastrostomy. 

Post Mortem. — .An ulcerated carcinoma, 5 cm, diameter, with fungating edges, 
almost entirely encircled the oeso])hagus at the cardiac opening and involved the 
stomach. There were secondary growths in the adjacent glands and a small nodule 
on the lower lobe of the left kidney. Death from bronchopneumonia. 

Case 5. — .Arthur E.. age 40. Ten weeks' increasing dysphagia and three days' 
absolute obstruction. He died six weeks after a gastrostomy, which had completelv 
closed. 

Post Mortem. — .An ulcerated carcinoma, 4-5 cm. long, completely encircled the 
(esophagus immediately above the bifurcation of the trachea. It involved the upper 
lobe of the left lung, and a jjcrforation communicated with a large cavity in the left 
lobe containing food remains. There were no seeondaiy deposits. Sections showed 
scirrhous epithelioma. 

('(isr 0. -.Vrthur T., age 01. Four months' bronchitis and dysphagia. On admis- 
sion very ill with paroxysmal dys]ma*a. 

Post Morti'-M. — .A huge carcinomatous ulcer. 13 cm. long, occupied the wiiole 
of the (esophagus below the bifurcation of the tmehea and extended on to the stomach. 
It had produced no constriction of the oesophagus, and the growth was nowiiere 
mou' than 0-7 cm. thick. .A large ])ortion of the floor was formed by the pericardium, 
into which a fiat nodule of growth iirojccted. The hilum of the left lunn- was infil- 
trated. and there was an abscess at this ]>oint. There were no sccondan- deposits. 

Case 7. * Henry T.. age 41. Seven weeks before admission he received a heaxw 
blow on the left side of the chest, and soon after vomited up blood. He had sfne'e 
VOL x\ . — so. 57 G 



82 THE BEITISH JOUKNAL OF SUKGEEY 

suffered from increasing dysphagia, and was now unable to swallow. He died two 
days after gastrostomy. 

Post Mortem. — An ulcerated carcinoma with fungating edge, 8 cm. by 4 cm., 
encircled the oesophagus below the bifurcation of the trachea. It liad involved the 
left bronchus, into which there was a large perforation. Death from broncho- 
pneumonia. 

Case 8. — Edward W., age 45. Six months’ increasing dysphagia. Died one 
month after gastrostomy. 

Post Morteji. — A fungating carcinomatous ulcer, 12 cm. by 8 cm., extended 
downwards from the tracheal bifurcation, almost completely encircling the oesophagus. 
A perforation at the middle of the growth led into a cavity in the lower lobe of the 
right lung, and the pericardium was involved by direct extension. Secondarj- 
nodules had invaded the 7th cervical and the 1st dorsal vertebrae, and the oesophagus 
itself at a higher level. There was a secondary deposit in the left suprarenal. Sec- 
tions showed a squamous horny carcinoma. 

Case 0. — Ernest B., age 57. For three months, cough, rapid wasting, and 
regurgitation of food. For six weeks swallowed liquids only. 

Post Mortem. — A carcinomatous ulcer, 5 cm. by 1-5 cm., almost encircled the 
oesophagus below the bifurcation of the trachea. There was a perforation into the 
left bronclius. Death from bronchopneumonia. 

Case 10. — Alfred K., age 50. Three months’ loss of appetite, regurgitation of 
food, and wasting. Died two days after gastrostomy. 

Post Mortem. — An ulcerated carcinoma, 10 cm. long, encircled the msophagus 
below the bifurcation of the trachea, extending to the cardiac orifice and producing 
marked constriction. There were secondary deposits in the glands. 

Case 11. — William S., age 49. Seven months' increasing dj’sphagia, which be- 
came complete. He died one month after gastrostomy. 

Post IMorteji. — A large carcinomatous ulcer, 0 cm. diameter, encircled the 
oesophagus just above the cardia. There were secondary deposits in the glands. 

Case 12. — Eugenie T., age 48. Eight months’ soreness of right side of neck. 
Four months’ dysphagia and cough, rvith severe dj'spnoca and rapid loss of weight. 

Post MonTE:u. — A carcinomatous ulcer commencing in the right pyriform sinus 
involved the upper end of the oesophagus. Death from purulent bronchopneumonia. 
Sections shou'ed squamous carcinoma rvith large cell-nests. 

Case 13. — John D,, age 07. Ten ■weeks' increasing dysphagia, pain in chest, 
and gross loss of v'eight. 

Post Morteji.- — An tdeerated carcinoma, 7 cm. long, above bifurcation of 
trachea, ■with tight constriction. A nodule of carcinoma projected into the lumen 
of the trachea. Sections shoM'ed squamous carcinoma. 

Case 14. — Minnie B., age 45. Three months' increasing dj^sphagia. Death from 
lijemorrhage. 

Post IMorte.m.— An ulcerated carcinoma, 5 cm. long, completely encircled the 
upper oesophagus, extending into the pharynx. Hajmorrhage from oesophagus into 
stomach. Squamous carcinoma. 

Case 15. — John G., age 02. Six months' historj'^ of tumour in left centrum 
ovale. No oesophageal signs. Death in coma. 

Post Mortem. — Carcinomatous ulcer, 7 cm. by 3 cm., in oesophageal ■wall below 
tracheal bifurcation. Secondaries in the glands, and large secondary nodules in the 
centrum ovale, superior vermis, and the left lobe of the cerebellum. Sections showed 
a polygonal carcinoma with no tendency to the formation of nests. The secondaries 
in the brain were very vascular, and the destruction of the brain tissue Avas striking. 

Case 16. — John E., age 54. Seven months’ increasing dysphagia and rapid 
Avasting. For tAA'o months taking food produced Auolent coughing. Died ten days 
later after gastrostomy. 

Post Mortem. — Carcinomatous ulcer, 7 cm. long, encircling oesophagus at. 
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upper end. It invaded tlie posterior wall of the trachea, which was perforated. 
There were secondary nodules in the glands. Squamous carcinoma wth cell-nests. 

Case 17. — Thomas JI., age 50. Three months' regurgitation of food and wasting. 
Death with pulmonary symptoms. 

Post Mortem. — Carcinoma, 11 cm. long, completely encircling the cesophagus 
below the bifurcation of the trachea. The left bronchus was perforated. No 
secondaries. 

Case 18. — ^Alfred S., age -IS. Nine months' increasing dysphagia. For three 
months, regular dilatation by bougies. Died two days after a sudden attack of 
dyspnoea with pulmonary signs. 

Post INIorteji. — ragged carcinomatous ulcer, S cm. by 3 cm., had destroyed the 
wall of the cesophagus opposite the bifurcation of the trachea, wluch was perforated. 
.A large nodule of grondh projected into the trachea itself. There were extensive 
secondaries in the glands. Squamous carcinoma with little nest formation. 

SYMPTOMS. 

A steadily increasing dysphagia is undoubtedly the primary sA'niptom of 
oesophageal carcinoma, and where this occurs in a man past middle age there 
can be little doubt as to the diagnosis. Occasionally the onset is quite abrupt, 
and the patient is under the impression that a piece of bone has stuck in his 
throat. His symptoms are probably the result of reflex spasm and may 
disappear for a time, to reappear as a persistent difficulty in swallowing. 
Naturally solids are first affected, but in most cases it will be noted quite 
early that even liquids are checked and only jjass domi slowly, whilst the 
regurgitation of unaltered food occiu's from the earliest stage. The irritation 
of the growth produces a secretion of viscid mucus which fills the oesophagus 
and still further impedes swallowing. Often the patient is entirely unable to 
swallow in the morning until he has ejected a quantity of white froth, after 
M-hich he may be able to take food Avithout much difficulty. I have come 
to regard this u-hite froth as a diagnostic feature. Sometimes it is blood- 
stained and foul, and it then indicates a fungating grouTh with extensive 
ulceration. Occasionally the horrible feetor indicates gangrene of the lung. 

.Acute pain, apart from perforation, is a rare symptom, but a dull dis- 
comfort referred to the ujjper sternum is quite common. It is accentuated 
by swallowing, and it may be very persistent and uearing. Im-oh-ement of 
the doi-sal roots may lead to severe intercostal neuralgia, and in one of my 
cases this appeared as quite an early symptom. Involvement of the recurrent 
laryngeal nerves may lead to hoarseness and aphonia, and it is important to 
remember that, if both nerves arc involved, bilateral abductor paralvsis mav 
result in paroxysms of dyspnma of the utmost gravity. It is said that 
persistent hiccup may be an early symptom in a low carcinoma from 
involvement of the phrenic nerves. 

Many important symptoms arise from involvement of the respirator\- 
])assages. Irritation produces the secretion of a thick tenacious mucus whicli 
may be a source of much annoyance, and which, when swallou-cd. produces 
the froth to which we have referred. Invasion of the tracheal wall often 
occurs, and gives rise at first to re.spiratory embarrassment from the swellin<T 
of the mucosa which results. .A nodule of growtli may actually perforate 
the wall and obstruct the lumen, whilst uleemtion mav lead to" a fistulous 



84 THE BRITISH JOURNAL OF SURGERY 


communication between the trachea and the oesopliagus. Wlien this has 
occurred, swallowing may give rise to violent fits of coughing, more marked 
with liquids than with solids, and a septie bronchopneumonia inevitably 
follows. 

Wasting is almost invariable, and is the direet result of starvation. 
Where ulceration and sepsis are present there may be definite cachexia and 
anorexia, but many of these patients are ravenously hungry and improve 
rapidly in condition as soon as they are enabled to swallow. They contrast 
in a striking manner with cases of carcinoma of the stomach, and it is only 
in the later stages of exhaustion that they present the shrunken cachectic 
appearance characteristic of that disease. They are, however, very miserable 
from their inability to swallow, and thirst, hunger, and sometimes a constant 
irritating cough ra23idl}^ sap their vitality. 

EXAMINATION AND TREATMENT. 

In examination of these cases we rely on two methods, radiography and 
cesojDhagoscop}'. means of the former we can establish the site of the 
stricture and its organic nature, and in general we can tell Avhether it is due 
to malignant disease of the oesojrhagus or to some other condition. With 



Fig. oC. — C arcinoma of tho oesophagus. Typical radiographs. 
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the CEsophagoscope we can examine its pathological appearance and investi- 
gate its permeability, and in the event of its proving to be permeable by a 
bougie Ave can institute treatment. 

X-ray Examination.— This should be carried out in tAvo parts, by screen 
examination and by the study of a film, since the latter giA'es much more 
detailed information. The patient stands AA'ith the right arm raised aboA'e 
his head, and he is i^laced somcAA-hat obliqueh’^ so that the raA"s pass either 
from left dorsal to right A’entral or A’ice A'crsa. In this AA’ay the shadoAv of the 
heart and great A'essels and of the spine are aA'oided, and a clear picture of 
the oesophagus itself is obtained. He noAA- sAvalloAvs a thick emulsion of 
barium sulphate of the consistency of A'iscous sjTup, and the obsei-A'er AA-atches 
on the screen the passage of the emulsion through the oesophagus. It AA'ill 
be seen to reach the obstruction, to fill up the oesophagus aboA'e it, and then 
to trickle sIoaa’Iv through the stricture, AA-hich AA'ill almost alAA-ays alloAA' of its 
sloAv passage. The appearances AA'ith a malignant stricture are absoluteh* 
characteristic. There may be a A'ery moderate degree of dilatation aboA'e, 
giA'ing a solid shadoAv AA'hieh terminates in a cone pointing doAA'nAA'ards, and 
from the apex of this cone a fine tAA'isted stream of barium can be seen thread- 
ing the tortuous channel of the groAA'th. BcIoaa' this the shadoAv of the normal 
oesophagus is again observed as the emulsion adheres to its AA'alls. So abso- 
lutely characteristic are the appearances that in nine cases out of ten the 
diagnosis can be established by this means alone. (-Fig. 56.) 

(Esophagoscopy. — This ought to be regarded as a procedure demanding 
the highest technical skill, for although the expert can aA'oid trouble, in 
inexpert hands there is no more dangerous proceeding. It must be remem- 
bered that the oesophagus is in any case far more fragile than the intestine. 




Kio. oT, — Special a'sophapo'«coj>cs ami acces^on.' in^^tniments for intubation. A. Flexible 
baucie : B, Alunn'niinn dilators, to pns< over shaft of A ; C. Flexible wire tulx> : D. E, 
Introducer and releasinc riiii:. 


from tlic absence of a suhnuicous coat; but aac are here dealing AA'ith eldcrh- 
men. and AA'ith a tube the Avails of Avhich may be deeply ulcerated or mav 
have been replaced by a soft mass of fungating groAA'th, Unless the utmost 
gentleness is oxcreised. fatal damage may be done, and ca'cii if this is aA'oided. 
bleeding may be caiised Avhieh Avill so far obscure the A'icAv as to render the 
examinatitm nugatory. 

For various reasons I have not found the ordinary instruments suitable 
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for my purjDose, and I ha^•e therefore liad a special set constructed. It 
consists of oval tubes of various dimensions fitting intercliangeably into the 
same Briinings liandle u’itli a iDroximal liglit. TJie tubes are in tiiree sizes, 
20 by IS, IS by 6, and 16 by 14 mm., outside dimensions, and for each size 
three lengths, 10, 14, and 18 in., are provided. It is thus always possible to 
use tlie largest tube which can be passed on the patient and the shortest 
which will reach the stricture, so that all procedures are carried out under 
the best conditions obtainable, (Fi.S- •'57'.) 

Either local or general anscsthesia may be employed. In either case the 
patient should be given an injection of morphia and atropine half an hour 
earlier, and just before the operation the epiglottis and pharynx should be 
painted repeatedly with 10 per cent cocaine. With these precautions the 
manipulations required can be carried out with very little inconvenience, 
and even where a general anaesthetic is given to allay the patient’s anxiety, 
these preliminary measures are of great assistance in abolishing spasm. 

With the patient lying flat on his back, the head is extended at the 
occipito-atlantal joint, but is lifted foinvard so as to straighten the cervical 
spine. No greater mistake can be made than forcibly to extend the neck. 
The head, supported by an assistant, is now slightly deflected to one side, 
and the operator inserts his instrument at the angle of the jnouth, thus 

Fig. 58, — A, Case 90. Growth coinplclcly encircling cesophngus. Tight stricture. 
Absolute obstruction, B, Case 90. Tube in piece. Fnnctionnl success immediate. 

C, Case SI. Soft fungnting growth, with secondary nodule at higher level. D, Case SI. 
After intubation with tube and rubber eone. Xote secondary nodule above level of tube, 

E, Case S7. Tight carcinomatous stricture just below cricoid. F. Case S3. Fungating 
growth on posterior wall at cardiac orifice. Guide has been passed into stoniacln 

{Drairitiffs by Mr. F. A. SeweU.) 

avoiding the prominent central incisors, if they are present, and entering at 
a point much nearer to the idiarynx. 

Under the control of vision the epiglottis is now lifted forwards on the 
beak of the instrument, which enters the pyriform fossa of the opposite side. 
From this it is deflected to the middle line, Avhere it is probably brought 
abruptly to rest by spasmodic closure of the cricopharyngcus, the passage of 
Avhich is the most difficult part of the operation. Gently pressing the tip of 
his instrument against the sphincter, the operator waits until with a deep 
inspiration it opens, disclosing the lumen of the cervical oesophagus, into 
Avhich the instrument glides. After advancing an inch further the Avider 
lumen of the thoracic oesophagus opens up, expanding Avith each inspiration 
and closing on expiration to a transA'crse slit. The assistant noAv slightly 
raises the head, and the instrument glides easily through the thoracic 
oesophagus, folloAA’ing the natural concaA'ity of the thoracic sjAine, As the lip 
of the instrument, guided by the A-ertebra'l column, again turns foi’Avards, the 
head, neck, and shoulders must be depressed. The lumen noAv assumes the 
appearance of a A'crtical slit Avhere the oesophagus passes through the dia- 
phragm. At this point extreme care must be taken, for not only is the 
oesophagus itself here A-cry fragile, but its fixation to the diaphragm rendere 
it peculiarly liable to trauma. Beyond this the cardia Avill be seen as a 
puckered opening to Avhich folds of mucosa couA’erge. Entry into the stomach 
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is announced a gush of fluid and the appearance of iieavy folds of dark- 
pink mucous membi’ane. 

AYhere a carcinoma is present the appearances are very characteristic 
{Fig. 5S). On entering the cesopliagus, its lumen will be seen to be 
occupied by a thick -white, froth)'^ mucus which entirely blocks the view. 
On advancing farther, variable quantities of liquid and of food remains 
appear, and if these are excessive the simplest plan for their removal is to 
tip uji the table and to allow them to flow down the instrument b}^ gravity. 
As the stricture is approached, it will be seen that the walls of the oesophagus, 
thickened by infiltration, no longer open and close with respiration, -tvhilst 
slight dilatation of the lumen is usual. The stricture itself ma}'^ appear as a 
mere constriction of the mucosa or as a fungating mass of vascular growth 
which bleeds readily on contact, or we may see a deep ulcer in the oesophageal 
wall. In any event it must be remembered that all we see is the upper 
margin of the growth, and that from the appearances alone we can form no 
idea of its extent. 

An attempt must now be made to pass a bougie through the stricture, 
and for this purpose I use a modification of Jackson’s bougie, a flexible sound 
{Fig. 57, a) attached to the end of a steel wire which does not interfere with 
vision. Under the guidance of the ej^e the end of the bougie is manipulated 
until it engages in the lumen of the stricture, though in most cases it will 
then pass without difficulty. Not the least force must be used, for the wall at 
this point may be formed by soft growth through which, with the slightest 
violence, the bougie may penetrate. Once the stricture has been successfully 
passed, the bougie is pushed on until the wire occupies the stricture and forms 
a guide over which the dilators may be passed. 

These dilators {Fig. 57, B) are of a novel type which I devised specially 
for this purpose. They are formed of short cylindrical rods of aluminium, 
with an axial hole to slide freelj^ over the wire guide. Each is attached to 
a long rigid steel wire, and the sizes rise by half millimetres from 4 mm., 
the smallest, to 11 mm., the largest, in diameter. Bypassing these in turn 
completely through the stricture it can usually be dilated with great facility 
up to the full size. At the same time, as each dilator passes through and 
clears the constriction, an accurate measurement of its length may be obtained. 
The method appears to be devoid of risk, but there is one circumstance in 
which I have always felt it necessary to exercise great caution. If, on dilating 
a dense stricture offering considerable resistance, it is noted that the resistance 
has suddenly disappeared, dilatation should proceed no farther, as obviously 
there is a distinct risk of tearing the oesophageal wall if it is continued. 

jMere dilatation Avill often give great relief, but in most eases the dj'S- 
phagia soon recurs. To overcome this I devised a tube formed of a coil of 
German-silver wire, which has proved most satisfactory. A cone-shaped 
upjDer end rests on the top of the stricture, and to prevent upward movement 
the tube is made oval in section and a spiral twist is given to the oval. The 
success of this last device has been very remarkable, for not a single tube in 
all my series has been disjjlaced upwards. In soft growths, on the other hand, 
the whole tube has frequently passed on, dilating the oesophagus to sueh a 
degree, howe^'er, that in most cases swallowing continued. The tube passes 
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tlirough the bowel witliout incident. From its e.xtrcmc flexibility the tube 
is readily tolerated, the patient being quite unconscious of its presence, whilst 
its structure allows of a lumen which can be obtained in no other way. I 
have never seen any evidence of tdeeration of the wall of the oesophagus by 
the pressure of the tube, and indeed, if properly inserted, its contact with the 
mucosa is so slight that this is not likely to occur. The tube, in fact, gener- 
ally tunnels a mass of carcinoma, and in this case idceration ceases to have 
its normal meaning. In one of my patients, a man of 69 with a carcinomatous 
stricture 12 in. from the teeth, a tube remained in place, repeatedly verified 
by X rays, for eleven months, the patient swallowing well and being entirely 
ignorant of the existence of the tube. 

The method of insertion is as follows. .After dilating the stricture as far 
as is considered safe, a tube of suitable size {Fig- 37, c) is selected and is 
threaded on to an introducer (Fig. 37, D). Tliis slides over the guide ■\%dre 
{Fig. 57, A), which is still in place, and serves to steer the lower end of the 
tube through the stricture. The introducer and the guide bougie are now 
withdrawn through the ring {Fig. 57, E), which is then itself withdra^vn, and 
the tube is left in place, its expanded upper end resting on the face of the 
stricture. The method is applicable to strictures in all situations except the 
cervical oesophagus, where the irritation of the trachea by the tube prevents 
its toleration. On several occasions I have passed a tube through a stricture 
of the cardiac opening into the stomach with a satisfactory result. On the 
other hand, where a groudh is limited to one portion of the oesophageal wall 
it is useless to insert a tube, as it will be passed at once ; these cases, 
however, are easily relieved by dilatation. {Figs. 59, 60, 61.) 

Where the tumour is very soft and friable, difficulty may be experienced 
from the early passage of the tube into the stomach. To avoid this I use 
a small cone of rubber. This is passed through the oesophagoscope and rests 
on the top of the groudh, and through the cone the wire tube is now passed. 
The manipulation is by no means easy, but the result is extremely satisfac- 
tory, and the method has enabled me to deal with a most difficult class of 
case. {Fig. 62.) 

RESULTS. 

In the large majority of cases the immediate result of intubation is 
extremely satisfactory. IVitli few exceptions the patients are able next day 
to swallow liquids and soft foods with perfect facility. In the case of an 
emaciated man who has been starved for weeks it is necessarj' to proceed 
with caution, but the a-\'erage patient leaves the hospital two davs later 
having had two jooached eggs, fried bread, toast, and coffee for breakfast. 
As se\-eral of my patients had for some days been unable to swallow even 
the smallest drop of fluid, the change is a very remarkable one. and in most 
cases the relief lasts for the lifetime of the patient. 

In a series of 9S eases I have performed intubation on 50 occasions, 
and the statistical results are as follows : 7 patients died soon after the 
operation, but in only two of these was there any reason to suppose that 
death was due to the manipulations involved. In one of these, a case with 
extreme emaciation, it was thought that the oesophagus was torn in inserting 
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Fig. 01. — Carcinoma of oardiac end. 
Long stricture dilated by tube -which 
actually enters the stomach. 


Fig. CO. — Intubated carcinomatous stricture. 
[Passage of barium meal. 
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Fig. G2. — Tube in position with rubber 
flange. 
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the tube : in the other the end of the tube liad perforated tlic base of a 
large carcinomatous ulcer. In the remaining 5 cases, one death was due to 
exhaustion, one to mediastinal su])puration. one to subphrenic abscess, one 
to perforation of the lung, and one to perforation and gangrene of the lung. 
In each case it was ascertained that the cause of death was not the result 
of the intubation, but occurred in the natural course of the disease. The 
true operation mortality of this series is therefore 4 per cent, and one may 
hope to avoid even this by greater experience. 

As to the duration of life after intubation or dilatation followed by 
intubation, in 26 cases followed to a conclusion this varied between 2 weeks 
and 23 months, the average being 3-3 months. Of the other cases, some 
have been lost sight of, but many are still alive, in good health after periods 
up to 7 months. In those wh.o have died, death has resulted from pure 
exhaustion or from one of the complications to which we have already 
referred. In some dysphagia recurs, and in tliese we har'e on several occa- 
sions demonstrated an extension of the growth above the level of the tube. 
But most of the patients had swallowed satisfactorily till near the end. 

As compared with these figures, gastrostomy was performed in 20 cases 
with 7 deaths, in each case with some complication unconnected with opera- 
tive technique. The average duration of life of the surnvors in 10 cases, 
followed up was 3*6 months. 

Without unduly stressing tliese figures, I think they prove that intuba- 
tion is far safer than gastrostomy, and that it affords a longer expectation 
of life. From the patient's point of view, however, two methods could 
scarcely be in greater contrast. After gastrostomy he is an invalid, kept 
alive by artificial feeding and debarred from the e.xercise of a function without 
which life is not worth living. After a successful intubation by this method 
he can eat and drink almost like a normal man, he can enjoy a meal with his 
family, and there is nothing objective to remind either himself or his family 
of his disease. I think it reasonable to hope that with further experience 
such a result will in most cases be obtainable, and it seems to be all that one 
can ask in a disease which I am firmly convinced is entirely beyond the 
possibility of surgical cure. 


CONCLUSIONS. 

This study, based on 100 clinical cases and IS post-mortem examinations, 
appears to me to pro\-e quite clearly that carcinoma of the cesophagus is a 
highly malignant form of growth : that it only fails to ]>roduce widespread 
secondary deposits because it destroys the indi\'idual at such an early date ; 
that its earliest symptoms, usually those of obstruction, only appear at a 
late stage of the disease ; and that it therefore neither is nor ever can be 
amenable to direct surgical attack, except in cases so rai-e as to be of no 
practical impoi-tance. 

It would seem that all we can hope to do is to give the patient relief 
from dyspliagia, and that this is best accomplished by intubation. The 
method of intubation here described has the advantage that in most cases 
tlie patient is able to swallow ordinary’ food, and in a large number of cases 
lie retains this power until deatli, which occurs usuallv from direct involve- 
ment of the respiratory tract. 
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Table IV. Tiieatjient and Results op 100 Cases of CEsopiiageal Carcinoma contimied. 
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AN OPERATION FOR SLINGING A DROPPED SHOULDER.* 

Bv ARNOLD K. HENRV, 

PROFESSOR OF CLINICAL SCRGERY AT THE ROVAL SCHOOL OF 3IEDICINE, CAIRO. 

It is often well for the surgeon dealing with nerve lesions to liave an ortho- 
paedic string to his neurological bow. Especially is this the case in a hospital 
practice where the almost immediate restitution of function is confidently 
e.\pected by the patient as a result of operation. Nerve suture in this circum- 
stance, with its tedious interlude and uncertain promise, is not always the 
chosen procedure, and the following is an example of a short cut to function 
wliich I believe has not been jjrcviously 
described. 

History.— The patient, a well-developed 
youth of 17, was referred to me from the 
Medical Division of Kasr el Aini Hospital 
by Dr. Yussef Barrada. He had been 
operated on elsewhere eighteen months 
before for enlarged glands in the left side 
of the neck, and he was discharged in a 
fortnight, as he said himself, •’perfectly 
satisfied”. He was in the habit of lifting 
weights and doing physical exercises, and 
two months later he felt difficulty in using 
his left arm. .After a few days he noticed 
that his shoulder-blade was projecting up- 
wards. and that it was sliding to and fro 
more freely than he thought it should. He 
also felt a painful drag on his left shoulder. 

He then consulted a doctor, and was advised 
to bandage his arm with the elbow sup- 
ported. This "was done for a short period 

n ithout relief. ¥ic. 03. — ^Tlie scapula is slung to 

Ox AdMISSIOX. There was a 2J-in. spines of the Cth cemcal and 3rd 

c . • i - j dorsal vertebra? bv two strip.s of 

scar oi operation at the upper third oi the fascia. ' 

left sternomastoid, with some induration 

deep to the scar. The point of the left shoulder was depressed, and the 
medial angle of the scapula projected prominently at the left side of the 
neck. The whole trapezius muscle was wasted and did not contract. The 
sternomastoid was paretic. There was slight winging of the left scapula 
which the patient could correct. 

* From the Surgical Unit, Kasr el .Aini Hospital, Cairo. Shown at a meetinu of the 
Egj-ptian Braneh of the British Medical .Association, Dec. IG, 192G. ° 
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Movements . — The patient was unable : (1) To raise his left arm above 
the horizontal position ; (2) To touch the right cheek with his left hand ; 
(3) To jDut his left hand freelj' behind his back. 

Sensation . — There was blunting of sensations of touch and pain over the 
idstribution of the great auricular and the transverse cutaneous cervical 
nerves. 

Operation {Figs. 63, 6t). — 

Incisions . — Under a general anaesthetic, with the patient lying on his 
right side and his left arm raised above his head, incisions were made to 
expose ; (1) The medial angle, and (2) The vertebral border of the scapula ; 
(3) The 5th, 6th, and 7th cervical spines, and (4) The 1st, 2nd, and 3rd dorsal 
spines. Through incisions (1) and (2) the scapula Avas exposed sulhciently 
to alloAV two holes, each in. in diameter, to be bored through the bone ^ in. 



ppmous ligaments. 


from its margin, one just above the spine, the second 2i in. below it. Through 
incisions (3) and (4) the spines of the 6th cervical and 3rd dorsal vertebrae 
Avere exposed and their bases stripped of periosteum, care being taken to 
preseiwe the interspinous ligaments joining their distal ends. 

The Slings. — While these exposures Avere in progress on the patient’s back, 
a strip of fascia lata 10 in. long and 1 in. AAude Avas outlined through a 12-in. 
incision on the outer side of the thigh bj'^ tAA'o longitudinal cuts. The strip 
Avas left in situ till the Avork on the back AA'as sufficiently adA^anced ; it Avas 
then halved longitudinally, one half being removed and threaded by an end 
through the hole in the medial angle of the scapula. The other end AA-as passed 
round the spine of the 6th cei-A-ical A^ertebra deep to the interspinous liga- 
ments joining that A-ertebra to its neighbours. The sling AA'as then draAvn as 
tight as possible and its tAvo ends AA'ere intertAvined and sutured together Avitli 
No. 3 catgut. In addition, the loop of the sling AA'hich embraced the vertebral 
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spine -was fixed by sutures to the interspiuous ligaments. Tlie remaining 
half of the faseial strip was now detached from the thigh and the .proeednre 
was repeated in sneh a way as to link the 
seeond hole in the scapula with the 2nd 
dorsal spine. 

After the elosnre of the wounds in 
two layers the left wrist was fixed with a 
plaster bandage to the head, with the palm 
of the hand resting on the vertex. There 
was mueh diffieulty in persuading the 
patient of the neeessity for this posture, 
and the head bandage had to be supple- 
mented by a plaster support extending 
from the trunk along the upper limb. He 
broke this twiee. and when, eighteen days 
after his operation. I saw that he had 
succeeded in removing the entire fixture, I 
was prepared to find that our efforts had 
been defeated. The patient, however, had 
been testing the operative results for him- 
self, and he was satisfied that there was 
now no pain in his shoulder, that he could 
raise his left arm freely above his head, 
and put it easily behind his back. After 
some persuasion he consented to remain 
with his arm bandaged to his head for ten more days, and in return I agreed 
that the limb should be set free each night when he liad lain domi. 

Three months .after operation I 
had the opportunity of showing the 
patient to the Egyptian Branch of 
the British ^ledical Association. The 
shoulder was painless, movements of 
the left upper limb were free and 
complete {Figs. 65. 66). The patient 
unconsciously illustrated this by pull- 
ing off his shirt over his head-. 
There was bony . thickening at the 
points where the fascial slings passed 
through the scapula, and the slings 
themselves could be felt under the 
wasted trapezius as thick cords which 
stood out and became tense when 
the arm was raised above the liead. 
During this movement, after the 
deltoid had brought the arm to the 
horizontal position, the slings steadied 
and supported the scapula in such 
a way as to allow the serratus magnus {serraius anterior, B.N.A.) to bring 
VOL. xv. — so. 57. 7 
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Fic. 05. — ^Tho patient after operation 
with his arm by hi.s side. (The skin is 
chalked to show the positions of the 
two slings.) 
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t]ie ]oM'er angle of tlie scapula forwards and outwards and so complete the 
elevation of the arm to the A'ertical position. 

SUMMARY. 

A method is described by which a case of shoulder-drop was successfully 
treated by slinging the scapula to the spines of the 6th cer\dcal and 3rd doi-sal 
■\'ertebr£e by means of 10 in. bj”^ i in. fascial strips taken from the thigh. 

My thanks are due to Drs. Handousa and Hafez for their assistance at the 
operation, to Dr. Shafik Abd el Malek for his careful notes of the case, and to 
Dr. Boris Boulgakow for his diagrams. The photographs were most kindly 
taken by Prof. R. Heathcote. 
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POLYPI OF THE INTESTINE: 

WITH SPECIAL REFERENCE TO THE ADENOMATA.* 

By JAJDSS li-VROLD SAINT, Newcastle-uton-IA-xk. 

Some confusion seems to exist in tlie litei'ature as to the exaet meaning of 
the term ‘polypus of the intestine’, some authoi’s being inclined to regard 
it as designating a particular tyjje of tumour, u'liich. hoM'e\’er, is never well 
differentiated from adenoma or inflammatory hyperplasia ; but on the u-liole 
it would seem that it is more commonly, and rightly, used in a broader sense 
as the general term for any ])edunculated or sessile growth projecting into the 
lumen of the bowel, either the result of hy])ertrophy or In^oerplasia of the 
mucous membi'ane, or else a benign, true tumour. It is the latter coneeption 
of the term which the winter accepts and applies in this paper. 

The intestinal wall is made up of various tj'jies of tissue, viz., the mucous 
membrane, areolar tissue forming the submucous and subperitoneal layers, 
the unstriped fibres of the musculature, A-ascular tissue, and the outermost 
endothelial peritoneal coat. From these various tissues tumours of different 
varieties may arise, and, enlarging, project into the lumen of the bowel to 
form polypi. Thus it is possible to find adenomata and papillomata arising 
from the mucous membrane ; fibromata, lipomata, and myxomata from the 
areolar tissue (though only very rarely from that of the subperitoneal layer) ; 
myomata from the musculatiu'e ; and ha;mangiomata from the vessels. 
The peritoneal coat alone appears innocent of any attempt at tumour forma- 
tion. Thus the term polypus covers a heterogeneous collection of tumours, 
and it is necessary in using it to be specific from the histological standpoint. 

This work was undertaken in order to study the pathology of the various 
types of jDolypi met with in the intestine, the relative frequency of their 
occurrence, and their favourite sites of predilection. The specimens were 
obtained from autopsies, and represent a series collected at the iMayo Clinie 
over a period of several years. 

Polypi have been found in all parts of the intestine, but are met with in 
certain positions more often than in others. They may be single or multiple, 
and vary very much in size. In 13 of the cases the poh-pi were met with 
in the small intestine, the remaining 44 being found in the large bowel. 

POLYPI OF THE SMALL INTESTINE. 

The following tables show the distribution and t\-pes of the poh-pi met 
M'ith in the small intestine in this series of cases. 


* This work w.as c.irried out under the direction of Dr. H. E. Robertson of the Section 
on Pathologic Anatomy, Mayo Clinic. Rochester, Minnesota. U.SA., the -ivriter bein" a 
Fellow in Surgery on the Mayo Foundation. ’ ° 
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Tabic I. — Distribution. Table II. — Types of Polypi. 


Duodenum . . . . 1 Glandular hyperplasia . . 0 

.Tejunum . . . . . . 2 Haemangioma <( . . . . 1 

Ileum . . . . . . 10 Globoeellularis '' . . . . 1 

Lipoma . . . . . . 1 

Adenoma . . . . . . 1 


Glandular Hyperplasia. — From these tables it is seen tliat the ileum is 
the favourite site for polypi in the small intestine, and that, as regards type. 



Fig. 07. — JIultiple polj-pi of small intestine. Glandular liyperplnsia. 

those formed by glandular hyperplasia easily outnumber the other varieties. 
This type takes the form of multiple excrescences on an average about 1 mm. 
in diameter, arising from the mucous membrane {Fig. 67). They may be 
either sessile or pedunculated, in the latter case the pedicles being usuallj'^ not 

more than 1 mm. or 2 mm. in length, 
and most of them are seen to arise from 
tlie crests of the valvula; conniventes. 
On microscoiiic examination the poly- 
poid appearance is seen to be due to a 
rising up of this mucous membrane and 
submucosa above the general lei'el on 
to the lumen of the intestine {Fig. 68). 
The villi and glandular follicles between 
them are similar in appearance to those 
between the excrescences, so that the 
condition is apparently merely one of 
local hyperplasia. In a few instances, 
forming the pedicle of the polypus, is 
a mass of lymphoid tissue. This has 
a fine connective-tissue stroma derived from the branching of that of the 
pedicle, and a few thin-walled capillaries can also be seen. It would seem 
that these polypi are formed b}-^ a hjiperplasia of some of the lymphoid 
follicles in the intestinal mucosa, as these ordinarily do not project into the 
lumen of the bowel to such a marked degree. Kanthack and Furni\'al in 



Fig. G8. — Section of specimen shown in 
Fig. 07. (X 18.) 
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their case found similar glandular hyperplasia with normal lymphoid follicles 
occurring chiefly in the duodenum and jejunum ; but in the present series 8 
out of 9 cases were found in the ileum and the remaining 1 in the jejunum. 

Haemangiomata. — ^Hfcmangiomata of tlie intestinal wall are rare, thougli 
more eonimon in the small than in the large intestine. MacCallum in 190G 
published a case of multiple cavernous hamiangiomata occurring throughout 
the length of the small intestine, but especially in its upper portion. At that 
time he was able to find only four other recorded cases, two of which were 
single and two- multiple. The present case conformed to the most common 
macroscopic characteristics in that the ha?mangiomata were small and multiple. 
They were found only in the jejunum. The larger tumours, about -1 cm. in 
diameter, pushing the mucous membrane before them, appeared as reddish 
nodules in the lumen of the intestine, and could also be seen shining through 
the j)eritoneal coat as dark-purplish patches. By transmitted light, a large 
number of these dark areas, varx'ing in size from A cm. to 1 mm., were seen 
situated on the course of veins. At first the nodules were thought to be 







Fig. G9. — Section through htcmangioina 
of small intestine, (x S.) 


Fig. to. — H remangioma of small intestine, 
showing endothelial lining of blood sinuses. 
(X TO.) 


simple h.-emorrhages, until microscopic examination proved thenPotherwise. 
A section through one of them (Fig. 69) shows that it is not a hsemorrhage 
but a r-ascular tumour. The submucous layer is greatly increased in thick- 
ness. and in it are seen numerous irregular, sinus-like spaces, each of which 
is lined by a definite layer of endothelium (Fig. 70) and contains blood in 
greater or less degree. External to the endothelium is the connective tissue 
of the submucosa, forming j^artitions between the sinuses, there being no 
suggestion of ^-essel-wall formation. In some of tlie sections the partitions 
between the blood sinuses are seen to end abruptly in the centre of a space, 
showing that the sinuses communicate freely u-ith one another, thus provin<T the 
cavernous character of the tumour. There was no attempt at encapsulation. 

Benneeke described an interesting case in which the cavernous tumours 
existed throughout the oesophagus and stomach as well as the intestine, and 
he considers them to resemble the cavernous haemangiomata of the liver in 
their general character. 

Globocellularis. — Another rare type of tumour found in this series 
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forming a small poh^pus in the ileum, is the globocellularis, or carcinoid 
tumour, as it is sometimes called. It is also referred to as a primary 
carcinoma. Apparently the two usual sites for this type of tumour are the 
small intestine and the appendix. 

Two of the best contributions to the literature on this subject are those of 
Bunting, and Rolleston and Jones. Bunting describes a case of “multiple 
primary carcinomata of the ileum” in which several small nodular structures 
were scattered throughout the upper part of the ileum. At the same time he 
quotes the only other six recorded cases he was able to find. All were multiple. 
He describes their characteristics as the multiplicity of primary foci occurring 
at other than the usual sites of occurrence of intestinal growths, the undiffer- 
entiated nature of the cells, their slight invasive tendency, and apparently slow 
growth. Krompecher was the first to draw’ attention to the resemblance 
between these tumours and the slowly growing basal-celled ty’pe of epithelioma. 



Fig. 71. — Carcinoid tumour (globoccUu- 
laris) of ileum. (X 15.) 



Fig. 72. — Higher magnification of JFiff. 71, 
showing large nuclei and prominent nucleoli. 
(X 240.) 


The ‘primaiy carcinoma’ of the appendix described by Rolleston and Jones 
has macro- and microscopic characteristics similar to these multiple tumouis 
described by Bunting and to the specimen found in this series. 

The tumour under review’ w’as single, in contrast to Bunting’s, sessile, 
and about 4 mm. in diameter. To the naked eye it looked rather like an 
adenoma, but w'as paler in colour. Upon histological examination there w’ere 
seen numerous nests of closely-packed cells in the submucosa, causing con- 
siderable thickening of that lajmr of the intestine at this point {Figs. 71, 72.) 
Internal to the cell-nests neither villi nor crypts of Lieberkiihn w’ere seen, 
their place being taken by gland-like spaces similar to the cell-nests of 
the tumour. The latter w’ere varied in size and shape, and w’ere separated 
from one another by a fairly dense connective-tissue stroma containing in 
its inner part some smooth muscle fibres derived from the muscularis mucosae 
and in w'hich only a few’ cells were seen. Occasionally cell-nests were seen 
to be connected with one another by slender columns of cells. The tumour- 
cells w'ere small and uniform in size, round or almost so in shape, w’ith scanty 
clear protoplasm, and possessed large vesicular nuclei staining w’ell with basic 
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dyes and containing prominent nucleoli. ^litotic figures arc described as 
being of rare occurrence, and none was observed in this case. In some of the 
cell-nests a tendency to the formation of a lumen was seen, the appearanee 
being due to the degeneration of the centre cells. The tumour, though not 
encapsulated, was limited to the submucosa and exhibited no tendency to 
penetrate the muscular coat. This type of tumour has given rise to much 
controversv, and whether or not it can be accurately designated carcinoma 
seems to be still a debatable point. 

Lipomata. — .llthough lipomata may arise from the submucous coat and 
grow inwards, or froni the subperitoneal coat and project outwards, the 



Fig. 73. — ^lultiple submucous Jipomata of ileura. 


former is the more common as a site of occurrence of these tumours. Lipo- 
mata may occur anywhere in the intestinal tract, may be single or multiple, 
sessile or pedunculated. Perhaps their only claim to any importance is the 
large size to which they may grow, finally obstnicting the intestine or bein<T 
instrumental in bringing about the condition of intussusception. 

In a case of this series, multiple lipomata were found in the ileum {Fig. 
73). They were six in number, and varied in size from 1-5 cm. to 0-5 cm. 
in diameter. All of them were sessile, but one or two were slightly constricted 
at their bases, indicating the commencement of a pedicle. The mucous 
membrane covering them appeared tense and smooth, and the fattv tissue 
shining through it gave to the tumours a yelloudsh tinge. ^licroscopicallv 
one of these tumours is seen to consist of a circumscribed mass of fat-cell's 



104 THE BRITISH JOURNAL OF SURGERY 


hang in tlie submucosa, resting on the muscular coat, and covered bv mucous 
membrane in no wise differing from that lining the bowel. 

Adenomatous Polypi. — These are of much less common occurrence in 
the small than in the large intestine. In the former they are most often met 



Fig. 74. — Adenoma of duodomim : probe in ampulla of Vater. 

with in the duodenum. It was in this part of the small gut that the only 
one in this series Avas found {Figs. 74, 75). The polypus Avas situated about 
2 cm. beloAv the duodenal papilla ; it measured 1-5 cm. in length, and had a 



Fig. 75. — Another view of Fig, 74. 

diameter of about 0*5 cm. It was pedunculated., its pedicle being 0*5 cm. in 
length. On microscopic e.xamination the polypus proA'ed to be a typical 
adenoma, the morphological characteristics of Avhich Avill be described at some 
length AA’hen polypi of the large intestine come under discussion later. 
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The following tables show, first, the relation between number and sex, 
and, sccondlv, the age incidence, of the cases encountered in this series. 


Table III. — Xu.MBER -VXD Sex Ixcidexce. 


12 Cases. 


Single 

o 


Male Female 

1 1 


Multiple 

10 

I 


Male Female 

9 1 


Table IV. — Age axd Sex Ixcidexce. 


Ace i 

31ale j 

FE3H1.E 

Tears j 

Siufflc 1 

Multiple ' 

Single 

‘ Multiple 

1 

10-10 j 

0 

1 

1 1 

0 

0 

20-29 ! 

0 

3 

0 

1 0 

.30-39 

0 

1 

0 

0 

40-49 i 

0 

2 

1 0 

1 0 

50—59 

1 

1 

i 1 

0 

00-09 ; 

0 

1 

! 0 

1 


From Table III it is seen that in the small intestine multiple poh^ii were 
of much more frequent occurrence than those which are single. 

Table IV presents no outstanding facts from which any conclusions can 
be drawn. It is interesting that while the first case of multiple pohqii 
(glandular hypeiqilasia) tabulated above was in a boy of 16, the last was in 
a woman of 63, showing tliat the condition can occur at widely differing 
ages : but whether or not the condition begins early and persists throughout 
life it is not possible to say. Kanthack and Furnivars specimen was found 
at autopsy in a girl of 13. 


POLYPI OF THE LARGE INTESTINE. 

Polyjii occur much more frequently in the large than in the small intes- 
tine, and may be classified into two groups, namely: (1) Those resulting from 
inflammatory or ulcerative processes in the bowel ; (2) True tumours, of 
which the only representatii'es in this series of cases were adenomata and 
liponiata. The following tables show the tjqies of polypi and their distribution 
in the A'arious parts of the large bowel : — 


Table V. — Distribittiox 


Cxcum . . . . . . S 

-Ascending colon . . . . 6 

Transverse colon . . . . 3 

Descending colon . . . . 5 

.Sigmoid colon . . . . . . 20 

Rectum . . . . . . . . 5 

Part of colon unspecified . . 4 


Table VI. — Types of Polypi. 

Inflammatorj' . . . . . . a 

Lipoma . . . . . . . o 

-Adenoma . . . . . . 36 
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Thus the sigmoid was the most frequent site of occurrence of poly^h in 
the large bowel, and adenomata were the type of polypus by far the 
most frequently met with. 

POLYPI ASSOCIATED WITH ULCERATIVE COLITIS. 

These are not true tumours, but consist of strips of mucous membrane 
which have become detached along almost their whole length due to the 
undermining eharacter of the ulceration. Their number is probably greater 
in the milder forms of ulceration, since if this is very severe one can imagine 
a widespread detaehment of the mucous membrane, leaving behind only 
enough to form eomparatively few polypi. In the six eases in this series the 
colitis was in an advanced stage, with thickening and eontraction of the colon 

wall, disappearance of the haustra, 
and marked denudation of the mueosa, 
so that the resulting polypi were few 
in number. In size these polypi vary 
considerably, but most of them are 
long and thin, sliowing little alteration 
in diameter between their free and 
attached ends. Microscopically, gland- 
ular and connective tissue is seen ; the 
glands have the same appearance as 
those of the normal mucous membrane, 
but their relationships have been dis- 
turbed, doubtless as a result of the 
ulcerative process, so that they appear 
scattered throughout the mass of in- 
flammatory tissue. The connective 
tissue is considerable in amount, and 
is heavily infiltrated with chronic inflammatory cells — lymphocytes, plasma 
cells, and mast cells {Fig. 76). 



Fig. 70, — Section of inflammatory poly* 
pus : dense cellular infiltration of connective 
tissue. ( X 30.) 


LIPOMATA. 

Lipomata in the large intestine have the same naked-eye and microscopic 
characteristics as those found in the small bowel. In the first of the two 
cases of lipomata in this series the tumour was sessile, situated in the csecum, 
was about 1| cm. in diameter, and protruded into the lumen for 3 or 4 mm. 
The lipoma in the second case was a sessile tumour 2 cm. in diameter and 
about 1 cm. in depth, adjacent to the posterior segment of the ileoca;cal valve, 
while in the csecum three or four small sessile adenomata were present. 
Lewisohn published an interesting case in which a patient had been suffering 
from intermittent attacks of intestinal obstruction of short duration and 
right-sided abdominal pain. At operation a pedunculated lipoma the size of 
a plum, originating from the inner wall of the ascending colon, and gangrenous 
in its distal part, was found. Lewisohn thought that the gangrene had 
evidently been caused by the tumour having been caught in and constricted 
by the ileocsecal valve at frequent intervals. 
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ADENOMATA. 

Tlie adenomata form a very interesting grouiJ of polypi. They may be 
deseribed as tumours arising from the glandular epithelium in -whieh the 
epithelium and connective tissue grow co-ordinately. They form the most 
common type of polypus met with in the large intestine, and as such have 
interested pathologists for many years, so that the literature concerning 
them has assumed large proportions. They vaiy very much in size, and may 
be single or multiple. In this series their size varied from that of a pinhead 
up to a diameter of several centimetres. The larger type of adenoma is usually 
single. 

Multiple adenomata may be divided into two distinct tj^ies : — 

1. The entire colon or a limited portion of it is covered with small 
pedunculated and sessile polypi in such numbers that the mucosa is almost 
hidden. This is the tj'pe referred to as ‘multiple polyposis of the colon’ or 
‘colitis polyposa’ by such authors as Virchow, Luschka, Doering, Stnithers, 
and others quoted by them. It Avould seem 
that this condition is always associated with 
an inflammatory or ulcerative process in the 
colon. Judging from the histological reports 
in the literature accompanying this type, it 
is of interest, however, to notice that true 
adenomatous formation does not necessai-ily 
predominate, but that many of the polypi 
may show only simple glandular h>'perplasia. 

Dilatation of the glands into cyst-like spaces 
has been observed (Virchow, Luschka, Libert), 
and to this condition Virchow gave the name 
‘colitis poUq^osa cystica’. It is jDrobably an 
advanced stage of colitis polyposa, and is due 
to the occlusion of the mouths of secreting 
glands by the fibroblasts formed during the 
inflammatory process. This condition was 
not met with among the cases of the present 
series, but is mentioned to avoid confusion 
with the second type, Avhich is also sometimes referred to as ‘multiple 
25olyposis’. 

2. In this type, which is 23erhaps best described under the name ‘multiple 
adenomata’, the mucosa is studded with these tumours, which, however, are 
few in number when compared with the myriads found in the first tvpe. 
They may be either sessile or pedunculated, may grow to a fair size, but are 
usually not so large as the single adenomata. They are usuallv seen gro'wino' 
on the free edges of folds of the mucous membrane. 

Given below is a detailed description of a tjqiical pedunculated adenoma 
with a horizontal diameter of 2 mm. and measuring 2-5 mm. proximo-distallv. 
mounted on a 23edicle about 1-5 mm. in length {Fig. 77). 

The tumour is darker in colour than the mucous membrane of the bowel, 
and its surface is smooth. On small magnification the mouths of the glands 
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opening on the surface are seen. The j^edicle is smooth and covered with 
mucous membrane continuous with that of the intestine. It is somewhat 
cylindrical in shape, but is broader at its base where it is attached to the 
intestinal wall, its diameter decreasing until the point is reached from which 
the tumour is aijpended. On section, the pedicle is seen to consist of a core 
of connective tissue gi’owing up from the submucosa. On reaching the 
tumour the core loses its identity by dividing into processes which pass in 
among the glandular tissue. jMicroscopically the tumour is seen to consist of 
glandular and connective tissue, the latter acting as the supporting frame- 
work of the former. 

The glandular tissue consists of long tubular glands mostly perpendicular 
to, and opening on, the surface of the tumour. These glands are lined by 
columnar eioithelium. In the neighbourhood of the pedicle the glands 
resemble those of the normal intestinal mucosa, i.e., they are about the same 
in diameter and are lined bv cells each having a single oval nucleus at its 
base. The longitudinal axis of the nucleus is parallel to that of the cell. 
Very little or no cytoplasm is visible, the cells being distended with mucus, 
and some of this substance is also lying free in the lumen of the gland. 
Towards the peripliery of the tumour the glands change somewhat in charac- 
ter. They enlarge considerably both in length and diameter, and the lining 
epithelium assumes a different complexion, the cytoplasm having a granular 
appearance. However, many of the cells are distended with mucus, this 
clear material standing out prominently in contrast to the granular cyto- 
plasm of adjacent cells. The nuclei are arranged in three or four layers, and 
some of them occupy a position in the inner part of the cell. In other words, 
these cells have lost tlieir polarity. Here and thei’e regular mitotic figures 
are seen in the inner parts of the cell. There are some thickenings of the 
epithelium appearing as vegetations projecting into the lumina of the glands. 
These changes are marked with increasing distinctness the more nearly the 
glands are situated to the periphery of the tumour. It would seem from 
these changes that the cells of the glands near the pedicle, like those of the 
mucous membrane, are concerned entirely with the secretion of mucus, 
whereas those towards the periphery are apparenth*^ beginning to be con- 
cerned with proliferation, although still retaining their mucus-secreting power. 

The interglandular connective tissue consists of branches from that of 
the pedicle ramifying in the interstices between the glands and forming the 
supports on which they rest. Towards the periphery the connective tissue 
forms a fine reticular network, in the meshes of which vessels and cells are 
seen. The vessels are capillaries which for the most part are filled with red 
cells. The cells in the network are numerous, and various tr^rcs are seen : 
(1) Elongated connective-tissue cells with spindle-shaped nuclei. The nearer 
the pedicle the greater is the tendency of these cells to be closely parallel to 
one another and so form fasciculi. Towards the periphery their numbers 
diminish considerably. (2) Small round tymphocytes in abundance, being 
grouped together in rmrious places. (3) Large mononuclear cells with a pale 
clear protoplasm and a darker staining nucleus which has a reticulated 
structure. These are not nearly so numerous as the small lymphocytes. 
(4) Plasma cells — large protoplasmic cells, each with a round eccentric nucleus 
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liaving in it several ehroniatin granules arranged mostly round the periphery, 
giving it the appearanee of a spoked wheel. (5) Eosinophilie leueoeytes. 
(6) JIast eells with a, small nucleus and a cytoplasm which contains large 
numbers of granules staining deeply with basic dyes. (7) Red blood-cells, 
present in large numbei-s in the interstices of the connective tissue. 

The pedicle is seen to take origin from the loose areolar subnuicosa. It 
is composed of strands of connective tissue running up into the tumour, 
encased in mucous membrane continuous with that of the intestine. The 
connective tissue consists of long ])arallcl fibrils which in the centre of the 
pedicle are densely jiackcd together, while towards the periphery they are 
more loosely arranged. The nuiselc fibres of the muscularis mucosae are 



Fig. 7S. — Large pedunculated adenoma of colon. 


continued upwards into the pedicle immediately subjacent to the mucous 
membrane, but as they proceed distally the fibres become attenuated and 
finally disappear. There are numerous blood-vessels, branches from those 
in the submucosa running upwards in the pedicle to supjily the tumour. 
They are of small size, and their walls consist of lining endothelium suiTounded 
by a single layer of smooth muscle fibres. Compared with the connective 
tissue between the glands of the tumour, that of the pedicle is much less 
cellular. Particularly is this so in the centre of the pedicle, only a few spindle- 
shaped nuclei being present in this situation. Proceeding towards the peri- 
phery of the pedicle more cells are seen, the most abundant being the small 
round lymphocytes, although the other t}i-pes of cells mentioned when discus- 
sing the interglandular connective tissue make their appearance. 



110 THE BEITISH JOUENAL OE SUEGEET 


The mucous membrane covering- the pedicle is essentially the same as 
that of the intestine with which it is continuous. The glands are the same 
size, and are lined bj' clear, mucus-laden columnar cells. Between the glands 
is the supporting reticulated connective tissue continuous with the periphery 
of that of the jjedicle. 

As an adenoma increases in size it undergoes changes which are of con- 
siderable importance and significance. 

Macroscopically one sees a more or less spherical pedunculated tumour, 
dark red in colour, and about the size of a hazel nut [Fig. 7S). The surface 
is velvety in appearance, distinct^ lobulated, and covered with mucus in 
the recent state. Between the lobulations are clefts which extend inwards 
for a vaiying depth. The tissue is A'ery soft and friable, and is easily damaged 
if not carefully handled. 

The pedicle is of ^mrying length, and has lost the rounded outline common 
to those which measure only a few millimetres. It is flattened — usually 

from above downwards — and is much broader 
at its base than at its distal end where it is 
attached to the tumour. Often it has a 
ribbon-like appearance produced by longitu- 
dinal thickenings of the connective-tissue 
core. It is smooth and of the same pale-red 
colour as the mucosa. Usually it arises from 
the summit of a fold of the mucous mem- 
brane of the bowel. 

On section of such a polypus, well-formed 
vessels are seen proceeding upwards in the 
pedicle to supifly the tumour. The con- 
nective-tissue core of the pedicle on reaching 
the adenoma can be seen dividing up into 
numerous branches spreading amongst the 
glandular substance, which is of a red colour 



and granular in appearance. 

Histological examination of the adenoma 
shows that the glands near the pedicle are 
lined by regular columnar mucus-laden cells, each with a single large oval 
nucleus at its base. Little or no cytoplasm is seen. There is a distinct 
basement membrane composed of a single layer of more or less fused flattened 


cells of connective-tissue nature united edge to edge. 

Proceeding outwards towards the periphery one first comes upon glands 
which exhibit characteristics similar to those found at the periphery of a 


small adenoma. Thus the glands are larger in diameter, the nuclei have 
proliferated, epithelial vegetations are seen, the protoplasm in man}"^ cells has 
become granular, and some cells have lost their polarity. Some of them are 
seen to have become cystic {Fig. 79). Nearer the periphery the glands 
undergo still further changes. In . addition to being larger they become 
markedly irregular in contour, and are often segmented in the direction of 
their length. Howe\'er, amongst these are seen glands which are only enlarged 
and have no irregularities of outline. The epithelial vegetations are larger. 
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tlie nuclei are more numerous and are also enlarged. They are slightly more 
hyperchromatic than those of the cells lining the glands jicar the jjcdiclc. 
r^iany more of the cells have lost their polarity, and it is no uncommon thing 
to find two nuclei in one cell, one at the outer and the other at the inner end. 
Numerous regular mitotic figures are seen placed at the inner ends of the cells. 

All these changes indicate a tendency on the jiart of the cells to become 
undifferentiated. The cells of the glands near the pedicle arc obviously 
differentiated mucus-producing cells, and as sucb arc fulfilling a definite 
physiological function. ^lany of the cells of the glands near the surface have 
seemingly ceased to perform tlie function of producing mucus, and arc obviou-sly 
more concerned with proliferation, becoming more and more undifferentiated. 

Of the changes in the interglandular tissue with increase in size of an 
adenoma there is little to be said ; the structure is essentially the same, but 
the gross amount increases pari pasati with the growth of the glandular tissue. 

Pathogenesis and Evolution. — The underlying cause leading to the forma- 
tion of adenomata stilt remains uncertain, and no specific work has been 
done on the problem up to the present 
time. Two hj’potheses come under 
consideration — first, the inflammatory, 
and, secondly, that concerned with 
primary epithelial change. In support 
of the former is the strong evidence 
of the development of adenomata in 
chronic inflammatory conditions, e.g., 
multiple polyposis, the demonstration 
of ova of the Oxytiris vermicularis in 
the bases of adenomata, the presence 
of small I’ound-celled infiltrations and 
other tj'pes of cells indicative of a 
chronic inflammatory process, and the 
development of the tumours mostly in 
those parts of the bowel which are 
most liable to irritation, i.e., sigmoid and rectum. On the other hand, 
Hauser and Bardenheuer believe that a primary change takes place in the 
epithelium of normal glands, and that the inflammatory' reaction seen in the 
tumour is secondary in nature. The latter author states that the develop- 
ment of the tumours in places in the bowel most liable to irritation is onlv 
of significance in their further development. Against the first hy'pothesis. 
and supporting the contention of the secondary nature of the inflammatorv 
process, is the fact that the mucous membrane in the neighbourhood of all 
the adenomata e.xamined showed no sign of any inflammatorv reaction, but 
was perfectly normal in appearance. This fact has also been observed bv 
Quenu and Landel, Hauser and Bardenheuer.. 

It is comparatively easy to follow the development of an adenoma. At 
one point in the mucosa there commences a hy-pertrophy and hyperplasia of 
the glandular tissue, causing a slight thickening of the 'mucosa which forms 
a small fold. Then appears the first suggestion of a pedicle— a slight upward 
projection of the submucosa (Fig. SO). The larger-sized tumours simplv 



Fig. so. — E arly stage in development of a 
pedunculated adenoma, (x Jo.) 
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show an exaggeration of the preceding characters {see Figs. 77, 78). The 
glandular tissue has increased in amount, and rests upon a central stem or 
pedicle provided bj^ the submucosa covered by mucous membrane continuous 
with that lining the bowel. The development of the pedicle is usually regarded 
as being due to two factors — first, the drag upon the tumour occasioned 
by the constant passage of f.-cces over it, and, secondly, the peristaltic con- 
tractions of the bowel endeavouring to expel what is virtuallj’- a foreign bodv. 

The increase in the size of the tumour remains to be considered. Quenu 
and Landel “ testify to a centre of proliferation ” situated in the immediate 
neighbourhood of the pedicle, stating that new glands form in this area and 
migrate outwards towards the periphery, and that therefore the glands near 
the pedicle are youngest, while those near the surface are the oldest. The 
writer, however, holds the opposite opinion. He belie%'es that once the glands 
have reached the stage of proliferation the tumour increases in size by the 
formation of new glands, so that the youngest glands are near the periphery. 
This opinion is held because of the general appearance of these glands — the 
cells are less differentiated, and therefore younger than those of the glands 
near the pedicle, while the glands themselves are often seen to be segmenting 
and thus younger ones are being continually formed. 

Adenomatous Polypi and their Relation to Malignancy. — The fact that 
with the growth of the adenoma the cells tend to become less differentiated 
has been mentioned. Can this process become so pronounced that the cells 
may be called malignant, i.e., cells subserving no useful physiological func- 
tion, but primarily concerned with the embryonic function of proliferation ? 
This is a most important consideration from the standpoint of surgical treat- 
ment of adenomatous polypi, and it is a question regarding which histological 
evidence of its affirmative answer will be submitted. 

Seeing that the further from the pedicle the more advanced are the 
cellular changes, it is in the glands at the periphery of the adenoma that one 
must search for malignant (carcinomatous) change if it is to be found. The 
cases of adenomata, particularly the multiple variety, associated with carci- 
noma which have been recorded in the literature are so numerous that it has 
become the general opinion among pathologists and surgeons that the adeno- 
mata are definitely capable of undergoing malignant change. This conclusion, 
however, appears to rest mainly on clinical rather than histological grounds, 
the association of the two conditions being taken as the complete proof. 
Bardenheuer, and, later, Quenu and Landel, were the first authors to bring 
forward histological e^ddence of the malignant transformation of adenoma- 
tous cells. They showed that scattered throughout the larger adenomata were 
areas definitely carcinomatous in character. In this connection Lockhart- 
Murnmery says : “ The most important factor in connection with simple 

adenomata, whether of the single or multiple variety, is that they show a 
marked tendency sooner or later to become malignant, i.e., for the cells to 
penetrate the basement membrane and invade the surrounding structures. 
I am of opinion that all adenomata of the rectum eventually take on malig- 
nant change, and in the great majority of cases in which large adenomata 
have been removed, malignant change has been found to have already 
occurred in some part or other of the tumour. So marked is this tendency 
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for simple adenomata to become malignant, tliat personally I look upon 
adenomata as merely a stage in the development of malignant disease, and 
regard simple adenomata of the rectum as a definitely j^recancerous condition. 
It follows from this that 


on no account should a 
single adenoma of the 
rectum be allowed to 
remain, even if it is 
causing no troublesome 
symptoms ; it should he 
freely removed as soon as 
possible 'h 

Tuttle believes that 
the chances are that in 
about three out of four 
cases of multiple adeno- 
mata malignancy occurs 
in some of the growths 
sooner or later. 

Of the cases exam- 
ined in this series, in 
none of the adenomata of 
the multiple A’ariety was 
carcinomatous change 
found — possibly because 




they had not attained a Fig. si. — Large pedunculated adenoma of sigmoid colon, 
sufficient size in their 


development. The change was met with in three adenomata : all were 
single, all were about 4 cm. in diameter, and all U'ere situated in the sigmoid 
colon ; two of them were attached to the wall of the bowel by large, long 

pedicles {Fig. SI), while the third was 



Fig. S2. — Carcinomatous area at periphery 
of adenoma shown in Fiff. SI. (x 13.) 

obviously possesses characteristics 
section. Acini are seen in which 


sessile. 

Fig. 82 is a photomicrogi-airh of a 
section taken fi'om the periphery of one 
of the large pedunculated adenomata 
mentioned above. In it are seen elands 
which as regards irregularity' of size and 
shape, granular appearance of the cells, 
etc., conform to the description given of 
many of the glands which are to be seen 
toAvards the periphery of any fairlv 
large adenoma. In these, though the 
cells have been undergoing a marked 
degree of proliferation, there is vet 
nothing to indicate a malignant change. 
There is, hoAvever, one area AA-liich 
different from the remainder of the 
ire numerous cellular ingrowths ; these 
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unite with others and so form epithelial partitions dividing up the acini 
irregularly. The cells are devoid of differentiation, and it seems as though 
the acini contained irregular masses of multinucleated protoplasm. The 
nuclei have proliferated and are arranged tliroughout the granular proto- 
plasm in a most disorderly manner. They are irregular in shape and staining 
reactions, and several irregular mitotic figures are seen. Regular mitosis is 
seen occasionally in normal glands of mucous membrane. It is characteristic 
of epithelium which, for some reason — c.g., in benign tumour formation or 
in response to inflammation — is undergoing proliferation. Irregular mitosis, 
on the other hand, means that proliferation is so rapid that it is only seen 
in cells which are concerned with the embiyological function of propagation ; 
these of course being considered malignant. The nuclei are also distinctly 
larger than those found in the other acini ; they stain more darkly, and are 
richer in chromatin bodies. {Figs. 83, SI.) 



Fig. S3. — High magnification of 
edge of carcinomatons area, showing 
contrast between its cells and those of 
the adjacent benign alveolus. Absence 
of basement membrane and invasion 
of the connective tissue by malignant 
cells. {X 150.) 



Fig. 84. — Higher magnification of car- 
cinomatous area, showing irregularity in 
size and undifferentiated nature of the cells 
and mitotic figures. (X 240.) 


At one part the basement membrane has completely disappeared and 
the cells are invading the surrounding connective tissue. Opinions differ 
as to the significance of the disappearance of the basement membrane. 
Loekhart-Mummery, Cornil, Ranvier, and Da^dd consider it to be pathogno- 
monic of malignancy ; Quenu and Landei state that they have onlj^ found 
the basement membrane in benign adenomata in a very inconstant manner, 
so that they do not attach much importance to its presence or absence ; 
Broders also holds the latter Anew. . 

Several sections taken from the periphery of this adenoma showed m 
nearly every case one or more small areas of carcinomatous change, avJu e 
the glands and cells of those cut near the pedicle Avere all essentially benign. 
In the second pedunculated adenoma, similar in size to the first, malignant 
areas differing but slightly from that desci-ibed aboA^e Avere discoA'eie m 
sections taken from the ireriphery. 
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The third adenoma in this series in ■wliich malignancy was discovered 
was sessile, but similar in size to the others. ^lacroscopically one would have 
described it as a carcinoma, and it was not until it was examined microscopic- 
ally that it was found to be an adenoma which had undergone considerable 
malignant change. In the section (Fig. So) are seen many acini lined bj- well 
differentiated mucus-producing cells. Side by side with these, at the peri- 
phery of the tumour, are acini which may be safely designated malignant — 
irregular in outline, with numerous epithelial vegetations projecting into their 
lumina, great multiplication of nuclei which are larger than those of the 
mucus-secreting cells and stain irregularly and more deeply. It is interesting 
that in the same acinus as those cells which are apjjarently malignant are 
others quite well differentiated and apparently benign. 

In the base of the tumour many irregular acini were seen in-vading the 
muscular coat of the bowel. In some of these, the cells, although showing 
signs of proliferation, were yet well differ- 
entiated and mucus-producing, and in fact 
could only be called malignant because of 
the position they occupied, having obviously 
infiltrated the tissue to get there. Thus it 
would seem that malignant cells which can 
infiltrate and destroy tissue, though usually 
having been bereft of their normal physio- 
logical function, yet in some instances may 
retain it in greater or less degree, thus 
adding to the difficulty in some cases of 
deciding whether certain cells ar-e, or are 
not, malignant. The basement membrane is 
present in some of the glands and not in 
it is sometimes seen in one part of a gland 
others, so that it is not possible to lay great 
stress upon its presence or absence. Again, 
and is absent in another. IVlien it is absent, 
the cells can be seen definitely invading the 
surrounding connective tissue. Considering the mixture of innocent and 
malignant acini seen, I think one can safely say that the tumour was 
jjrimarily an adenoma which had undergone malignant change. 

The Association of Adenomata with Carcinomata. — In the 36 cases of 
this series in which adenomatous pohqri were found carcinomata occurred in 
13 . None of the adenomata in these 13 cases showed carcinomatous change. 
However, it must be stated that none of them had gi'o^-n to anything 
like the large size of those mentioned in which carcinomatous change was 
found. 

Considering the large number of carcinomata of the large bowel encoun- 
tered without adenomatous polypi being present, the association of the two 
conditions in the same intestine is not very frequent, and it would seem that 
although carcinomata occur which are undoubtedly the outcome of malio-- 
nant change taking place in adenomata, yet the majority arise per se. An 
interesting specimen bearing on this subject was found in this series. In the 



Fig. 85. — Benipn and malignant glands 
in large sessile adenoma, (x 36 .) 
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■wall of the sig-moid colon there was a flat hard jflaqiie 2-5 cm. in diameter, 
more or less circular in outline and raised about 2 mm. above the 

surface of the mucosa. Fig. SG illustrates 
the appearance of a section taken from 
the edge of the tumour. It is obviously a 
carcinoma. The abrupt change between the 
normal mucous membrane and the car- 
cinomatoris acini is well shown. The acini 
have grown downn-ards and invaded the 
muscidar coat of the bowel. One striking 
thing about the section is that there is no 
suggestion of simple adenomatous forma- 
tion, the acini without exception being car- 
cinomatous in character. This tinnour the 
writer believes to be a small primary 
carcinoma. 

The following tables show the relation 
between number and sc.x and the age 
. . , incidence of the cases of polvi^i of the large 

intestine, ‘(x 15.) intestine m this series. 



Table VII. — Xu.Mnnn .\nd Sex Ixcidence 
44 - Cases. 


Single 

24 


Multiple 

20 


■Alale Female 


Male Female 

14 (•) 


Tabic VIII. — .Age and Sex Incidence. 


Ann 

1 yi\hV 

1 rjar.M.i: 

Yea re 

single 

1 ^lultiplc 

Single 

Multiiile 

20~2f) 

0 

2 

0 

0 

.•30-4)9 

1 

1 

2 

:) 

40-49 j 

;5 

0 

' 2 

1 

aO-59 i 

5 

1 2 

1 2 

0 

00-09 1 

0 

1 ** • 

1 

1 

70-79 1 

2 

1 4 

0 , 

0 

80-S9 

0 

i " 

° 1 

1 


In this scries, therefore, single polypi were met with more frequently 
than those which are multiple. From Table VIII it is ajiparcnt that 
polypi may be found in the large intestine at almost any age. They were 
in greatest number between the ages of CO and 69. 
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CONCLUSIONS. 

1. Polypi occurred witli much greater frequeney in the large than in 
the small intestine, the proportion being 4 to 1 ap])roximately. 

2. In the small intestine polypi due to glandular hyperplasia ivcrc the 
commonest type. 

3. In the small intestine the ileum, and in the large intestine the 
sigmoid, were the most frequent sites of occurrenee of polypi. 

4. In both small and large intestines polypi occurred more frequently in 
males than females. 

5. In the large intestine the adenoma was the tjqie of polypus most 
frequently met with. 

6. Adenomatous polypi were found capable of undergoing malignant 
change. 

7. IMalignant change was demonstrated to commence at the jjeriphery 
of the tumour. 

S. This change was not observed in any adenoma which was smaller in 
size than a walnut. 


APPENDIX. 

Witli a view to gaining an idea of tl)e appearance of a pohqjus wiien magnified 
a large number of times, reconstruction in wax of one of them (a pedunculated 
adenoma) was undertaken. Below is a description of the apparatus and technique 
used. 

The wax was a mixture of three constituents, ^•iz., beeswax, paraffin wax. and 
resin, in the proportion of 3 : 2 : 1. The aim is to produce a wax which will not 
split when cut by a knife, and for this reason beeswax and paraffin wax alone or 
together are unsatisfactory. The mixture is heated until it melts. Plates of this 
material of the desired thickness are made and allowed to harden by cooling. 

The apparatus used consists essentially of two parts, an iron roller and a metal 
plate, which must be horizontal. The roller is a cylinder IS in. long and 34 in. 
diameter, having at each end a cylindrical projection of 1-J- in. diameter used as a 
handle. The roller rests on a stand placed just behind the horizontal plate, over 
which it can be easily pulled fonvards, and under it is a multiflame Bunsen burner. 
The horizontal plate measures 16 in. by 14 in., and is fixed between two vertical 
metal sides about I in. in thickness. Each of these has two vernier gauges, one 
near either end, and by means of these the plates are raised above the level of the 
horizontal plate, the exact amount corresponding to the required thickness of 
the wax plate. 

The roller and horizontal plate are now heated, the former by its special burner, 
the latter by pouring on alcohol and setting it alight. After the alcohol has burned^ 
the residual water is wiped off and the plate smeared well m'th .xylol, toluol, or oil 
of turpentine. A sheet of waxed paper of width equal to that of the plate is then 
placed on the latter and smoothed out -with xylol. Tlie melted wax is next poured 
on to the plate, the roller brought forward from its stand and moved fom-ards 
and backwards on the two -^-ertical plates, flattening out the wax in a uniform 
manner, and then replaced on its stand. As soon as the wax has solidified, it is 
cut with a knife along its whole length just internal to the vertical plates. The 
waxed i)aper is raised in front along its whole breadth by means of a knife : the 
raised part is then seized, the sheet of wax being lifted off the plate (this beino- 
done with ease owing to the previous use of xylol) and set aside to harden. When 
it has done so, the waxed paper is stripped off it, this operation being performed 
with little difficulty, owing to the smearing of the waxed paper with xvlol. 
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To obtain the optimum temperatures of the melted wax, the roller, and tlie 
horizontal plate is a matter of experiment. If they are too low, the wax will harden 
before one has time to use the roller ; if too high, an enormous amount of time 
will he wasted waiting for the wax to solidify before taking it off the metal plate. 

The polypus Mas taken, fixed and embedded in the usual manner, and serial 
seetions Avere eut and stained. Eaeh section M-as 10 micra in thickness and the magni- 
fieation 30. Then in order to utilize everj' section a M-ax plate 0-3 mm., i.e., 30 x 
0-01 mm., in thickness Avould he necessary. Ho-wever, it M-as found that the smallest 
satisfactory' thickness of M-ax M’ith ■which to -ivork -was 1-5 mm., and so only one in 
every five of the serial sections made could he used, as otherwise the model would 
he five times too long in proportion to its •width. 

A microscope -was fixed in a horizontal position, and the ordinary eyepiece 
replaced by one 'with a right-angled prism so that the horizontal beams of light 
■(vere reflected dowmvards in a vertical direction on to a sheet of paper. A slide 
■was inserted, and, after the image of the polypus had been focused on the paper, 
its outline M'as drau'n. The paper u'as laid on one of the ■wax plates, and the outline 




Fig. S7. — Model of pedunculated adenoma. Fic. SS. — Model sliowin;; same adenoma as 

in Fig. ST on section. 


of the polypus traced ■with enough pressure to make it appear on the plate. .A.fter 
the removal of the paper the -wax tvas cut -with a tenotome along the outline of the 
polypus. 

To ensure accuracy in the assembling of the ivax plates which had been cut 
out, three points tvere taken as far apart as possible on the first outline draivn. 
Before the second sheet ivas traced on the Avax it Avas held up to the light under the 
first sheet, the tAvo outlines being easily^ seen. The latter Avas correctly super- 
imposed on the former, and the three points AA’ere traced through. This process 
Avas carried on throughout. After each outline had been traced on the Avax plate, 
the three points Avere stamped through, and afterAA'ards holes AA-ere made through 
the Avax by a sharp pencil at these'points. A thread AA-as passed through each 
corresponding hole throughout the AA’hole thickness of the model, and thus correct 
superimposition of each AA-ax plate on the preceding one AA’as ensured. 

After the plates AA'ere assembled they AA'ere pressed together and the remaining 
lengths of thread cut. The AA’hole surface Avas then treated AA'ith an electric cautery , 
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making the plates adhere to one another and smoothing out the irregularities of the 
model. 

The completed model was then painted in as natural colours as possible {Fig. ST). 
The depressions represent the mouths of the glands whieh open on the surface, and 
those of the tumour are seen to be larger than those of the mucous membrane 
covering the pedicle and lining the bowel. Fis. SS is a photograph of a second 
model made to show the same polyptis on section. 
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SOME GENERAL DISEASES OF' THE SKELETON. 

By H. A. T. FAIRBANK, D.S.O. 

SENIOR ORTHOPEDIC SURGEON TO KING’S COLLEGE HOSPITAL, LONDON. 

{Being the. Presidential Address to the British Orlhopccdic Assoeialion, 

Oct. 22, 1920.) 

The group of affections -which it is proposed to consider to-day has a peculiar 
fascination, since little or nothing is known as to the causation of many of 
them, and the diagnosis and treatment of the individual cases are made an 
occasion of most interesting consultations between the physician and the 
surgeon. The light-heartedness inspired at the start by the interest of the 
subject chosen for this address soon vanished when an intensive study was 
commenced of the pile of radiograms and case records that had been collected 
with the help of many generous colleagues. The further the studj’ proceeded, 
the more obvious became the size and complexity of one’s task. At present 
the im'estigation of the material available has done little more than reveal 
some of the difficulties with which the subject is surrounded. 

Many of the doubtful questions will not be solved for years to come ; 
not indeed until much work has been done by the biochemist, as v'ell as the 
pathologist and clinician. All we can manage to do to-day is to refer to a 
few of the problems. 

We are graduallj’- learning more about the normal process of ossification 
and the growth of the bones. Calcium and phosphorus in proper amounts 
are, of course, essential to this pi-ocess. R. Robison^ has worked at the 
chemistry of the subject, and has shown that an ester — hexose monophos- 
phoric ester — plays an all-important part in the convejmnce by the blood of 
the calcium, with which it forms soluble salts. This combination of the ester 
and calcium is hydrolysed by a ferment present in ossifying cartilage, calcium 
phosphate with some calcium carbonate being deposited around the osteo- 
blasts. Now this ferment is only found, except in minute quantities, in two 
other places in the body besides ossifying cartilage, viz., the intestines and the 
kidnej's, where, it has been suggested, it plaj’^s a part in the absorption and 
excretion, respective!}’, of calcium. It is noteworthy that the ferment is 
absent from muscles. This piece of work opens up great possibilities for 
research and sets one thinking. Is it possible that the joresence of this 
ferment in abnormal situations, or in abnormal quantities in normal situations, 
is responsible for some of the affections we are now considering ? What 
bearing has this research work on dela3ied union of fractures about which 
wc arc so anxious for further information ? Has it anything to do with the 
question of non-union in an apparentl}'^ healthy person where no anatomical 
explanation can be found ? Is its action inhibited or destroyed by synovial 
fluid ? To go further afield, is the presence of the ferment in abnormal situ- 
ations responsible for the calcification in joint capsules, muscles, and tendons 
that sometimes follows trauma, and for the deposit of lime salts in the vails 
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of blood-vessels and other tissue ? Further rcferenee will he niiule to this 
ferment later. 

For the normal development of hone three things are ncee.ssarv : (l) A 
proper eartilaginous or membranous scaffold or foundation for the bone c 
(2) The deposit of the necessary inorganic salts ; and (3) A sulllcient number 
of normal bone-forming cells. If the scaffold is not set ujn no bone develops, 
and if extra scaffolding is erected, we get .supernumerary bones or digits 
formed, or even complete limbs. Abnormality in the structure of the scaffold 
or in its adaptability to the changes involved in the formation of bone 
might be expected to play a part in the production of some of the gross errors 
of skeletal development that we meet with; such abnormality is regarded 
by Jansen- as the fundamental cause of some of the congenital conditions we 
are considering. Deficient deposit of lime salts in a developing bone may 
arise either from a scarcity of these salts in the circulating blood, or from 
some inability on the part of the individual to eliminate them. Much research 
work has been done on calcium metabolism, but much remains to be done. 
^^’e know that in rickets the intake and c.xcrction of calcium are increased 
and the blood calcium is usually normal in amount, though the phosphorus 
in the blood is often diminished. In osteomalacia of all kinds the excretion 
of calcium is said to be much increased without any increase in the intake, 
so that the amount in the circulating blood is diminished. Cod-liver oil, 
by the way. has no effect on the excretion of calcium. In osteogenesis 
imperfecta neither the intake nor the excretion is increased, while the blood 
calcium may be cither above or below the normal 9 to 11 mgrm. per 100 c.c. 
In two ante-natal cases of this affection at the Hospital for Sick Children the 
figures for the blood calcium were 12-3 and 5-45 respectively. In renal rickets 
the blood calcium is said to be diminished. Interesting though these findings 
are. they do not help us nmch. at present at any rate, with the etiologv of 
these diseases. With regard to the third factor, the osteoblasts, again we find 
a great field for research work. Lawford Ivnaggs^ in cases of osteogenesis 
imperfecta found a marked deficiency in these bone-forming cells, the dearth 
of which he regards as the essential cause of all forms of this affection. Fat- 
soluble A. which plays such an important, though at present obscure, part 
in tlie normal gronth and calcification of bones, is not as simple a vitamin 
as we used to think. Having changed into twins, it has now become triplets, 
the names of the brothers being A. D, and E. 

The consideration of the large number of recognized general bone affec- 
tions demands a classification of some kind, and I venture to simirest the 
following 

Table Geneu.\.l Affectioxs of the Skeleton. 

Congenila! Developmental Errors — • 

Osteogenesis imperfcct.'i Craniocleido dysostosis 

Dinpliysial aclasis .Ateleiosis 

DyscJiondropIasia Myositis ossificans idiopathica 

Achondroplasia 

Errors oj Metabolism — 

Sciin-y Dwarfism associ.atcd with : 

Rickets 1, Cosliac disease 

Renal dwarfism 2. Pancreatic disorder 

3. pcrtrophic cirrhosis of liver 
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Endocrine Errors — 

Gigantism 
Acromegaly 
IMollities ossium 

Affections of XJnknoiun Origin — 
Fibrocystic disease 
Leontiasis 

Multiple Neoplasms. 


Osteomalacia 

Dwarfism and infantilism of various 
types (see Table II) 

Osteitis deformans 
Araehnodactyly 


Though no doubt this classification is open to criticism on some points, and 
its revision will be necessary in the light of further researeh, it is hoped that 
it will serve as a foundation. We may now proceed to discuss a few points 
of interest in conneetion with some of the affeetions cited in this table. 


CONGENITAL DEVELOPMENTAL ERRORS. 

Osteogenesis Imperfecta. — Thomson^ divides these cases into two groups 
— namely, the intra-uterine disease which is frequently fatal, and that which 



Fig. S9. — Osteogenesis imperfecta. Type 1, with short limbs. Age 2 days. 

(Under Dr. G. F. Still.) 

develops later and is associated with blue sclerotics. There seems to be no 
sharp distinction between these two groups. A study of the histories and 
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Fig. 90 . — Osteogenesis iinperiectn, Type 1, ngo 10 weeks. (Cndor Dr. Poynton.) 










Fig. 91. — Same case as Fig. 90, showing legs. 
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radiograms of some IS cases has shown that it is possible to recognize four 
clinical types, but it is not suggested for an instant that these represent four 
different diseases. As a matter of fact it seems more than likely that the first 
three at any rate are the result of one and the same disease. These types 
are : (1) The young infants born with multiple fractures — the so-called foetal 
type — and showing a marked stunting of the limbs as compared with the 
trunk {Fig. 89). Radiograms show the femora and humeri, and less frequently 
the tibiae, to be short and strikingly thick in proportion to their length. These 
bones shou" one or more fractures with abundant callus, but this hardl}- seems 



Fig. 92. — Osteogenesis imperfectn. Type 2, slioiving simple fragility of bones. 

Girl, age 2.V yeni*s. (Under ]Mr, Tyrrell Gray.) 

to account for the obvious enlargement of the whole of their shafts {Figs. 
90, 91). (2) The type with slender bones, poorly calcified, and showing an 

abnormally thin cortex {Fig. 92). (3) The tyjre with honeycombing of the 

bones, which bend as well as break {Figs. 93, 94, 95). (4) The type '"'Wi 

bones which are denser than normal and have their medullary canals dimin- 
ished or obliterated — the so-called ‘ marble bones’, first described by Albeis- 
Schonberg in 1904.® 

Cases of the first type rarelv survive for long. The second t}pe induces 
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the great majority of the cases seen in cliildhood. and occasionally in adoles- 
cent and adult life. Some are born -n-ith a fracture or two ; some develop 
the tendency to fractures after birth ; in some the bone fragility seems to 
disappear after a time. Some of these cases go from bad to worse, develop 
marked deformities, become bedridden, and sooner or later succumb to inter- 
current disease. The severe cases, with the characteristic broad skull which 
bulges laterally above the cars so that 
the latter face downwards and out- 
wards. belong either to tliis group or 
to the third group with honeycombed 
bones. I am not prepared to say at 
present whether the third type is or is 
not a late development of the second. 
iMany. but not all. of tlicse severe 
cases have blue sclcrotics. a feature 
which is not, by the way. confined to 
those with a post-natal onset. There 
seems to be no definite line to be 
drawn eitber between the first two 
groups or between the second and 
third. Softening and bending are seen 
in some cases and not in others, in 
addition to the fractures and the de- 
formities residting therefrom. As to 
the cause we are still in the dark. 

Lack of vitamin A during pregnancy, 
as suggested by Thursfield.® cannot. 

I think, be the cause, for. if tliis 
theory were correct, the disease should 
be more amenable to treatment. Light 
treatment does not affect these cases 
materially. Knaggs" attributes all the 
cases to the same cause, namely, a 
failure of the evolution of the highly 
specialized osteoblast, which he found 
markedlv deficient in numbers, but 93.— Osteogenesis imperfecta, Ttme 3 

he can suggest no reason for this vpper limb. ’ = 

failure. It would be of great interest 

to know whether there is any lack of Robison's ferment in the ossifviiifr 
cartilage in these cases. ‘ ® 

•Marble bones' are in quite a different category, the only resemblance 
they have to the three preceding groups being the fragilitv of tlie bones (Fiss 
OG.'OT). The feature of the group is a great e.xcess of lime salts in the bon^' 
It appears to be a rare disease, which may be met with in both sexes and at 
all ages— the ages of the recorded cases ranging from 3 weeks to 43 v 
In addition to the bone changes, calcareous deposits are seen in tlie d^^^ 
and in the ligaments. The diagnosis is revealed bv the X ravs wl '1 
greatly increased density of all the bones, with opAque pitches of calcareoul 
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material, thickening of tlie cortex of the long hones, and reduction of the 
medullary canal. I have only one case which seems to be of this type, though 
it does not show the more striking radiographic appearances of the well- 
marked disease. A girl of 12 sustained her first fracture of the tibia when 
5 years of age. and in the succeeding five years one or other tibia was frac- 
tured seven times. All her hones are abnormalh’^ dense and structureless, the 
cortex of the shafts of the long hones is unduly thick, and the medullary 





Fig. 94. — Same cose ns Fig. 93, showing legs. 

canals are reduced in size. The tibire gave way at the same 
occasion. Union took place slowly and was obviously impei ec . \ J 

though not typical, was broad, and the chin was pomte . ^ent 

were definitely blue. Is it possible that an unusual supp y o ^ 

discovered by Robison is responsible for this excessive ca formed, 

would mean the abnormal presence of this ferment in the one „ 

as well as an excess in the ossifying for j the Lmber 

bones persists in some cases even in adult life. Uen y 
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or nature of the osteoclasts present is aTiotlicr possible c.\i>ianatioiu I 

suppose. . 

Dyschondroplasia. — This name is usually ajipliccl to a coiulition dcscnbecl 
by Ollier® in 1S9S and characterized by dwarfing of the affected limbs, coupled 
with irregular ossification at the ends of the diaphyses of the long hones. It 
is commonly unilateral, but by no means always so. The ends of the affected 



Fig. 93. — Same case as F'lj. 93, sho\cing pelvis and femora. 


diaphyses are enlarged, and show a number of translucent areas uliich are 
filled with cartilage. The hands and feet are often affected, but the carnus 
and tarsus are normal. The disease is much more common in males and is 
often hereditary. Although the contrary is said to be the case. I believe the 
affection is essentially congenital, though there may he comparativelv little 
sign of It at birth. By the courtesy of Dr. Gordon Pugh I Li able to mve 
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radiograms of a case under his care (Figs. 98, 99). In this case, a boj^ of 12, 
the disease is practically confined to one side of the body. I would call 
particular attention to the combination of clear areas with opaque spots at 
the ends of the diaphyses in this case. The epiphyses appear to he fairly 
normal, and in this the case agrees with the usual description of the disease. 
In another t 3 ^pical case, however, we see, at the age of 3 years, mottling and 
hone 3 mombing of the epiphyses associated with the usual changes at the ends 



of the diaph 3 fses (Fig. 100). In 1924 Voorhoeve,® of Amsterdam, published 
three cases, members of one famil 3 q Avith curious striation of the ilia and the 
diaph 3 'ses of the long bones someAvhat similar to that seen in a case published 
b 3 ’’ m 3 ^self last 3 ^ear.i® He anal 3 ’^ses the literature on the subject most care- 
fully, and points out how frequentl 3 '^ striation, clear spots, and spots of 
increased densit 3 ^ can be made out in the radiograms of a single case, though 
one or other of these features ma 3 ’’ predominate. He argues that all these 
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changes are due to errors in tlie ossification of cartilage, and that therefore 
they sliould all be jjlaced in one class, the dyschondroplasias. He even 
includes the condition called by AIbci-s-Schonberg ‘osteopathia eondensans 
disseminata In this the dense spots, which may be few or many, are more 
regular in outline than those seen in a typical Ollier’s disease, and are usually 
oval, with the long diameter parallel Avith the long axis of the bone. These 
sjjots have been seen in the ej)iphyscs as well as the metaphyses, and, indeed, 





Fig. 9S.— Dyschondroplasin (Ollier's disease). Fig. 99.— Same case as Fig. 9S. 

Boy. age 12. Left knee shondne clear areas, dark Left forearm. 

Spots, and striation. (Dr. Pugh’s case.) 

in every bone except the ribs and the skull. These changes are ahvar's found 
by accident and are not associated with any symptoms. Though seeptieal 
at first. I must eonfess that Voorhoeve seems to me to make out a fairly good 
case for his A'iews. Ed'en if we follow him and group together all these errors 
in the transformation of eartilage into bone under the title of dysehondro- 
plasia. we must recognize sevei'al distinct types. 

In this conneetion I should like to mention tAA'o cases shoAA-ing mottling 

VOL. XV. — NO. 57. ^ 
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confined to the short bones and to the epiphyses of the long bones. The first 
was an infant of one month with a congenital shortness of one leg {Fig. lOl). 
The epiphyses of the long bones of the leg, and the tarsal bones, are represented 
by a number of discrete dense spots giving a curious stippled appearance. 
Unfortunately the case was lost sight of after its first visit to the hospital, 

but inquiries elicited the fact that it 
died when nine months old. The other 
case was under the care of Dr. Eric 
Pritchard at the Infants’ Hospital, who 
kindly allows me to refer to it {Figs. 
102, 103). The child, age 2 years, was 



- » 
\ 






Fig. 100. — Dj’schondroplasia (Ollier’s 
disease). Boy, age 3. Xote changes in 
epiphyses as well as shafts. 


Fig. 101. — Congenital short leg. Child 1 
month old, showing stippled epipiiysos and 
tarsal bones. 


decidedly small for its age, and showed some of the stigmata of rickets. The 
limbs were not disproportionately short, but there was contracture of both 
elbows and knees. The X rays showed the epiphyses to be stippled, much 
as in the preceding case, and the shafts of the long bones to be stouter than 
normal, with trumpeted extremities. In this case the changes ^vere bilateral, 
while in the other apparently unilateral. In both the ossification of some 
epiphyses and of some of the small bones had commenced much eailier than 
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Fig. lOi?. — Elbow of cJiild, nge 2 years, sliotring stippled epipliyses. ? Pyscliondroplasia, 

(Under Dr. Eric Pritchard.) 



Fig. 103. — Legs of same case ns Fig. 102, 
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usual. It is difficult to fit these into the dysehondroplasia group, and it 
would seem necessary at present to regard them as examples of an entirely 
separate and, perhaps, a new affection. 

Before leaving this group I must refer to the work of Bentzon,!^ 
regards Ollier’s disease as the reaction of the bones against certain disorders 
of the innervation of their blood-vessels. He called attention to the fact 
that the clear areas in the diaphyses were arranged in fan shape, radiating 



Fig. 104. — Boy, age 41 j'ears, showing enlarged Fig. 105. — Upper limb of case_ 

oriplu^ses and otlier deformities of ixnknown origin. sliown in Fig. 104. 

(Under Dr. Hugh Thursfield.) 


from the point of entry of the nutrient vessel towards the epiphyseal line, 
i.e., along the lines followed by the A^essels. In a series of 23 experiments 
in which he injected alcohol round the nutrient artery of the tibia in rabbits, 
he produced changes like those in Ollier’s disease in 2. Shortening occurred, 
and clear areas appeared, and these he proved to be free from vessels and 
to be filled with cartilage. In another series of 30 experiments he destroyed 
the sympathetic with alcohol, but only in one did he obtain any result, a 
phalanx showing changes a month later. 
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Achondroplasia and Craniocleido Dysostosis. — One of the eliief points 
of interest in connection with tliesc conditions is the most ingenious and 
admittedly attractive theory of JIurk Jansen. This thcoiy presupposes the 
existence of abnormal amniotic pressure during a short period, a mere matter 
of days apparently, in early foetal life. This tcmijorary pressure is said to 
produce permanent injurious effects on the portions of the skeleton which 
happen to be undergoing particularly active changes during the period of its 
operation. There seem to me great didiculties in the way of accepting this 
theory. We ha\-e no proof at present of the existence of this c.xcessive 
amniotic jjressure. Why shoidd a pressure siifTicient to produce such harmful 




Fig, lou. — Feet of same ease as Fig. 104, shotring abnormalities of big toes. 


effects exist only for so brief a period ? Why should a temporary- pressure 
produce such lasting effects ? — for the error of development, whatever its 
cause, continues throughout the whole of the growing period of the subject 
affected. If a chance increase of pressure be the cause of achondroplasia 
how is it that these cases are so singularly true to type ? The epiphvses in 
achondroplasies arc at least normal in size and well formed. The appearance 
of their centres of ossification may be either undulv advanced or undulv 
delaved. Why should the ossification at the epiphyseal line be so markedlv 
affected while in other respects the epiphysis is well formed and annarentlv 
performing its functions ? ^ - 

Let us look at some radiograms of these conditions. In achondroplasia, 
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if one disregards the shortness of the diaphj’^ses and the trumpeting of their 
ends, the most marked and really eharacteristic feature seems to me to be 
the position of the ossifie nueleus in the epiphysis. This eentre of ossification 
always appears close up to the end of the shaft of the bone, instead of in the 
usual situation, which is much nearer the centre of the epiphysis. The end 
of the shaft is usually funnel-shaped, and the epiphyseal centre is fitted into 
the hollow thus formed. It is rather doubtful whether, 

clinically, the epiphyses are really larger than the - . 

normal, or only apparently so. Compai-ing the knees | 

of a case with those of a normal boy of the same age, j •, 

it is obvious that the epiphyses of the achondroplasic / ,w. 

are at least as large as the normal. The diminution ' 


in size of the big toe, emphasized by Jansen, appears 
to be due to shortness of the first metatarsal, a point 




Fig. 107. — Crnniocleiclo dysostosis. Boy, nge 31 years. Note Fig. 108. — Forearm of 

absence of ossification of pubis. (Under Mr. Barrington-Wnrd.) same case as Fig, 107. 


which may be contrasted with the diminuti^'e first phalanx seen in myositis 
ossificans. Thomson^^ refers to two types with short limbs that are not 
achondroplasics. The first is congenital, and has a normal head, very con- 
voluted auricles, and typical hands, the fingers being contracted and bent 
towards, not away from, the median line of the limb. The second type, 
described by Herringham and Drysdale,^® is an hereditary condition acquired 
after birth. The hands become stunted, and the fingers thick, fleshy, and 
conical, but quite parallel. The phalanges are thickened, and the ossification 
of these and the carpus is much dela 5 md. A case seen with Dr. Thursfield^® 
is worth}'^ of mention, since at the first glance it was not unlike an achondro- 
plasic {Figs. 104-106). The striking peculiarities are: (1) Enormous enlarge- 
ment of the epiph 3 ^ses ; (2) Enlargement of the big toes and the first 
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metatarsals. Avith limited motion in the metatarsophalangeal joint and 
ankylosis of the terminal joint ; (3) Stiffness of the fingers ; (4) Kyphosis 
and seoliosis ; and (5) Coxa vara. 

In craniocleido dysostosis, apart from the veil-known abnormalities, 
we find others which have not, I think, attracted particular attention, 
and which seem to be very difiicult to explain on Jansen's tlieora’. In the 
case, age 3J. which my colleague ilr. Barrington-Ward showed to this 
association two years ago. he called attention, among other points, to the 
complete absence of ossification in the pubis and in the carpal bones, and to 
the presence of epiphyses at both ends of several metacarpals and phalanges 
(Figs. 107. lOS). In a case, age 0, which I showed before the association, 



Fig. 



I 


109. — Craniocleido dysostosis. Girl, a^e 0. Xotc absence 
and coxa vara of infantile tj-pe. 


of ossifioation of pubi- 



these abnormalities in the pubis and metacarpals are also seen (Fia^ 109 nol 

while in addition there is bilateral coxa vara of the cen-ical or infantile tv 

Mr. S. T. Irwin, who drew my attention to the true nature of this second (Lse* 

kindly sent me radiograms of a case of his omi where tlie pubis was unossifiecl 

and there was bilateral coxa vara. In both these cases with coxa vara the 

heads of the femora encroach on the necks above in a quite abnormal mann 

a point I have noted in many eases of infantile coxa vara unaceo ■ n 

by signs of dysostosis elsewhere. I find it very difficult to ev f ‘ 1 ^ 

abnormalities by any pressure thcor\-. Entire absence of the pubis one 

understand, but the pubis is not absent : it is present, but unosslfi^ 

condition of this bone in adolescent and adult cases of thic t ' 

tiiib aijecnon I am not 
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at present able to state. It seems to me that the suggestion that achondro- 
plasia is a reversion to an ancient pigmy type is probably correct, and 

dj'sostosis is a developmental error result- 
ing from an influence of a similar kind. 

Ateleiosis, the cause of which is 
unknown, is the name given by Gilforfli^ 
to the type of retarded growth which 
provides the majority of the professional 
dwarfs. 

Myositis Ossificans Idiopathica.— 

This is unquestionably a congenital affec- 
tion. In a considerable number of cases 
of this rare condition, partial or complete 
suppression of the proximal phalanges of 
the thumb and big toe has been reported, 
while other errors of ossification have been 
met with. These are unquestionably con- 
genital. Though no case, I believe, has 
ever been recogjiized at birth, Sir Archibald 
Garrod met with it at 5 months, and 
it usually becomes obvious in childhood. 
AVhile in common with the traumatic 
A’ariety the masses of bone later become 
attached to the normal skeleton, it dis- 
plays this marked difference from the 
traumatic affection, that a mass of bone 
once formed never disappears. It would 
seem therefore that this affection can be regarded as a skeletal abnormality, 
the gradual development of which is determined before birth. 

ERRORS OF METABOLISM. 

Scurvy. — Dr. Bertram Shires has pointed out to me, as a characteristic 
feature of radiograms in infantile scurvy, the presence of a dark line at the 
end of the diaphysis with a light band behind it, in addition to the sub- 
periosteal shadows which may or may not be present. That scurvy is some- 
times met with, e^'en in these enlightened daj's, in older patients, was proved 
bj'^ the case, age IS, which Dr. Cassidy^® showed before the Royal Society of 
Medicine three years ago. The most noticeable features in the radiograms 
were triangular jDatches of great density occupying a central position towards 
the ends of the diaphyses of the long bones. In a case of Dr. Pugh s^® a 
similar diagnosis of scorbutic infantilism was suggested when it was shovn 
in the Orthopaedic Section of the Rojml Society of Medicine. 

Renal Dwarfism. — Chronic nephritis may be associated with, if not the 
cause of, se^mral conditions of interest to us. First, dwarfism and infan- 
tilism. To these may be added changes at the epiphyseal lines similar to 
those of rickets. As the skiagrams show, these rickety changes may respond 
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to appropriate treatment as they do in ordinaiy rickets {Figs. Ill, 112). 
I liaA’e known such iinj^rovement to be followed by a relapse whieh again 
yielded to sunlight and other treatment. Lastly — and I think we only see 
these changes in cases going downhill fairly rapidly, and when the bones arc 
decidedly atrophic — abrupt deformities occur as a result of fractures, partial 


L : R 




Fig. 111. — Rennl rickets in a boy, age 51 years, showing marked changes at epiphyseal line 



Fig. 112.— Same case ns Fig. Ill three years later, showing epiphyseal changes healed 
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or complete, near the ends of tiie diaphyses of the chief bones of the limbs. 
Even when eomplete they may be remarkably painless. There is always a 
considerable piece of metaphysis left on the epiphj^seal side of the fraetnre. 
Syphilis is the only disease I know of Avhich gives rise to softening and yield- 
ing at this particular point in several bones. Are the changes secondary to 
the nephritis, or are they both (as seems more likely) the result of a common 
infective cause ? 

Coeliac Disease. — J udging only from the few cases of this disease I have 
been called upon to treat for defoi-mities, the bone changes do not appear 
to be quite like rickets. The two skiagrams [Fig. 113) are of the same knee. 



Fig. 113.— Ccehac disease in a girl. Skiagrams of right knee-joint taken at ages of 
7 and 17 years respectively. 


They M'ere taken at the ages of 7 and 17 respectively. Are these bone 
changes the result of the disease or of the treatment ? Are we to attiibute 
them to the faulty digestion and absorption of fats or to the great reduction 
of fat in the diet ordered by the physician ? It may be noted that 
Aveakness of the lower limbs maj’’ occur in this disease, and even loss o t le 
knee-jerks. 
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ENDOCRINE ERRORS. 

Table II shows tlic main types of disordered growtli that result from 
disturbanee of internal seeretion so far as our present knowledge goes. It is 
eompiled from the writings of Tidy.-* Garrod.-- and Gilford-^ respeetively. It 
is impossible to enter into a discussion of all these various conditions, but 
a word or two may be said about some of the less known types. The Lorain 

Table II. — GuNunAi. DisonoEiis or tuf- Skeleton' due to En-dociune 

DiSTUIinANCE. 


GusD Affected 

, Tvrn or Di.-TFr.R.vsrE 

Result 

Piliiilary 

Anterior lobe 

1 

![(1) Over-secretion ^ 

lit2) Under-secretion ■ 

1(a) Before growth ceases .. 
1(b) After growth ceases 

^ (n) Before puberty . . 

[(!)) After puberty 

Gigantism 

Acromegaly 

Lorain tA'pe of 
infantilism 

Nil 

Posterior lobe 

1(1) Over-secretion 

1 1 (2) Under-secretion 



N'il 

Diabetes 

insipidus 

tViioIe gland 

j Under-secretion 


Froblich's 

syndrome 

Thyroid 

Under-secretion 

1 



L Cretin 

2. Brissaud's 

tA-pc 

Suprarenal 

Under-secretion 


Infantilism 
(? mollities 
ossium) 

Pineal 

Under-secretion 


Gigantism plus pre- 
cocious sexual 

deA’elopmcnt 

Ovaries 



Osteomalacia 

Unknown cause 



Progeria 


type suggests a small adult, is not fat. and is sexually infantile. The limbs 
and bones are slim. The epiphyses do not unite, or only do so very late. 
The Brissaud tvjie of infantilism, on the other hand, displays a round fullness 
of the soft parts and a large head. All the tA-fjes mentioned, except those 
associated Avith gigantism, are commonly, though not inA'ariably, connected 
Avith dAvarfism. Progeria is the name giA'en by Gilford to a dAA'arf displaA'ing 
a mixture of infantilism and senility. The inclusion of a suprarenal tA-pe 
depends on the fact that cci’tain eases haA'e shoAvn remarkable improA'ement 
on the administration of suprarenal extract. 

Mollities Ossium and Osteomalacia. — These are so rare in this country 
that it has been found almost impossible to study them. An occasional radio- 
gram has coiiA'inced us that there is a disease of childhood in Avhich the peh'is 
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and other bones are unduly soft, so that they yield to the normal pressure 
which they should be able to resist, without there being any signs which 
warrant a diagnosis of rickets, osteogenesis imperfecta, or fibrocystic disease. 
It is interesting to note that cases of this disease, mollities ossium, whieh is an 
acquired and sometimes a painful affection, have been cured by the adminis- 
tration of adrenalin. As to osteomalacia, it would seem that in India, where 
it is common, it is almost inextricably mixed up with late rickets (sec 
Hutchison and IMiss Stapleton2«). The great rarity of the disease in this 


I 



Fig. 114. — Osteomalacia. Hands of a woman, age 4G years. 


country warrants including a skiagram of the only adult case I have had the 
opportunity of examining. The subject was a woman of 46 who had had nine 
children. The disease began with swelling and 23ain in the feet when carrying 
the last but one child, eight and a half years before she was seen. She never 
got well after this pregnancy, and symptoms came on again with the last preg- 
nancy seven years ago, with pain and stiffness in the legs and spine. Recently 
she had been losing the use of her hands, and these swelled if she tried to 
use them much. An attack of bronchitis three months ago had made her 
worse, and she had been unable to walk since. The skiagrams show genera 
abnormal translucency of practically all the bones, with thinning of the cortex. 
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the typical deformity of the pelvis, and veiy curious irregular decalcification 
in the hands {Fig. 11-1). The phalanges, which show a clear band in the 
shaft adjacent to the irregular band of increased densit}-, look as if they 
could be fractured with ease. There is some loss of definition of the joints. 
The essential change in this disease would seem to be a halisteresis, or simple 
decalcification, though according to Dawson and Struthers-^ there is later 
some “ bone a232^osition which remains osteoid during the period of the 
disease 


AFFECTIONS OF UNKNOWN ORIGIN. 

Osteitis Deformans. — Of the affections of which the cause is unknown, 
we can only refer to one, osteitis deformans, which is of interest in connec- 
tion Avith AA’hat has been said of striation of the bones and dyschondroplasia. 
Thurstan Holland-® has called attention to the curious striated appearance 
of some of the bones in osteitis deformans Avhen they themselves are not 
affected by the disease, and says these changes are 25robably some of the 
earliest in the disease (Fig. 113). A foot may shoAv A'erA’ marked striation 
when the tibia of the same leg shows the t\-pical changes of osteitis deformans. 


N 



Fig. 115. — Osteitis deformans. Woman of 70 years. Foot sho^nng striation of bones. 

It is often said that the tibia is lengthened in this disease. This is onlv true 
in a sense, in that the affected bone takes a curved course instead of a straight 
one. but the distance betAA-een the knee and ankle is not increased : if am-- 
thing it is diminished. I cannot agree AA ith those aa-Iio say that no distinction 
radiogra23hically can be made betAA-cen osteitis deformans and fibrocA'stic 
disease, though I admit the existence of many border-line cases. The connec- 
tion of the paratliyroids Avith this and other allied affections I cannot deal 
Avith. I AA-ill only say that so far as Paget's disease is concerned I cannot 
as yet discard the infective theory. Before leaving this subject maA- I refer 
to a letter I received from the late Dr. Robert Lovett shortly before li'is death 
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In the letter he mentions some experiments he was interested in at the time 
in Avhich monkeys were fed on vitamin-free diets. One of these monkeys 
developed typical Paget's disease. He then discovered that three monkeys 
in the Philadelphia Zoo had developed Paget’s disease. Dr. Clark, who 
reported this occm-rence, suggested that osteitis deformans might be a defi- 
ciency disease, at one stage at any rate. 

The subject of this paper is so immense that one has found it hard to 
know where to begin and harder still when to stop. The breadth of the 
subject is the only excuse for what must seem but a disjointed series of 
observations. Instead of clearing the air, these few remarks may only have 
added to the fog. If we har’e managed to interest you by a point here and 
there, and, perhaps, to stimulate some of the members to devote themselves 
to the study of the diflicult problems with which the subject abounds, we 
shall feel that our poor efforts have not been entirely in vain. In conclusion 
an expression of deep gratitude is offered to the colleagues and others who 
have permitted such free access to their cases, and particularly to Dr. Bertram- 
Shires, who has been responsible for the majority of the radiograms. 
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A CASE OF EFFUSION INTO THE LESSER SAC 
OF THE PERITONEUM ASSOCIATED WITH GALL-STONES, 
AND TREATED BY POSTERIOR DRAINAGE. 

By GEORGE T. :M0\VAT, Gi..\scow. 

OuK knowledge of the pathology of cystic conditions in the neighbourhood 
of the lesser sac is necessarily uncertain, because these cases are, as a rule, 
amenable to the simple treatment of drainage, and. as the mortality is small, 
the number of pathological investigations which can be carried out is restricted, 
^leanwhile the classification is far from satisfactory, the attempt to bring all 
these conditions under the definition of ‘true and false cysts of the pancreas’ 
being one which is only justified by lack of more detailed knowledge on the 
subject. That in a large number of cases these cysts are of pancreatic origin 
there can be little doubt. Time cysts of the pancreas, retention or othenvise, 
effusions into the lesser sac from pancreatic inflammation or injury, must account 
for the majority of cases ; but there is also little doubt that accumulations of 
fluid in the lesser sac may occur in which the pancreas plays the role of an 
interested but inoffensive neutral. Jordan Lloyd showed that clinically these 
accumulations closely resemble true cysts of the pancreas of large size. Opie 
has shouTi that true pancreatic cysts are lined with epithelium ; the retro- 
peritoneal pseudo-cysts due to injury of the pancreas are lined with connective 
tissue : ivhile effusions into the lesser sac must necessarily be lined by peritoneal 
membrane. With this in I'iew, examination of the lining and excision of a 
small piece of the wall of the sac for microscopical examination should be of 
help in diagnosis. 

While the presence of pancreatic enzymes in the fluid in the lesser sac 
definitely incriminates the pancreas, it is more difficult in the absence of those 
enzymes to exclude the pancreas altogether as an exciting cause. The follow- 
ing is a case of effusion into the lesser sac associated with gall-stones and 
inflammatory adhesions around the cystic duct and the foramen of Winslow, 
where the pancreas was found to be normal and there was evidence of the 
irritation being a direct sjrread from the biliary passages. 

JI. R. was a married woman of 40. and had had no previous illnesses. In 
February. 1926, she began to have periodic attacks of vomiting, which had 
no relation to the taking of food. Later, voniiting became more frequent, 
though still without relation to food, until, at the time of her admission into 
hospital in April. 1926. she was vomiting at least once daily. From lilarch. 
1926. up till the time of admission, she complained of a fixed discomfort in the 
epigastrium, chiefly on the left side and unaffected by intake of food or by 
vomiting. She also noticed that her waist was becoming larger. There was 
nothing in her history, past or present, suggesting bilian.- or pancreatic disease. 
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For the past three months she liad been growing more constipated and was 
losing weight rapidly. 

On Admission. — She was admitted to hospital on April 5, 1926, pale, 
amemic, and with a visible rounded enlargement of the upper abdomen. On 
examination there was tenderness on pressure over the left rectus region of 
the epigastrium, and a smooth, tense, rounded mass was found to occupy the 
upper part of the abdomen. Its limits were as follows : To the right, it ended 
in a rounded border at the outer edge of the rectus muscle ; to the left, it filled 
the whole of the left hypochondrium and part of the left lumbar region: 
below, it extended to 2 in. below the umbilicus, where a smooth, curved 
margin ran from the outer border of the right rectus to the loin ; above, it 
disappeared below the costal margin. The limits seemed to be typical of an 
accumulation of fluid in the lesser sac of the peritoneum. No tenderness was 
present over the gall-bladder, and the tests for pancreatic inefficiency were all 
negative, 

OPER.4TroN. — On April 7 she developed thrombosis of the left femoral 
vein, and it was not until April 19 that operation could be undertaken. A 
median incision was made in the epigastrium, and the tumour, about the size 
of a Rugby football, exposed. The stomach ran round its convexity in the 
form of a flattened band, 14- in. wide, while the transverse colon was attached , 
along its lower border. Above, it extended behind the liver to the vault of 
the diaphragm, and, to the left, it filled the left hypochondrium and lumbar 
regions. A cannula was inserted through the gastro-hepatic omentum, which 
was 6 in. in length, and four pints of clear serous fluid were evacuated. The 
opening was then enlarged and the cavity -was found to be the lesser sac, lined 
with peritoneal membrane. The pancreas to all appearance was normal, and 
no induration or evidence of chronic pancreatitis was found. The stomach 
and transi'erse colon were free from disease. E.xamination of the biliary tract 
revealed a small thickened gall-bladder bound dowi to the liver with dense 
pearly-white adhesions. The same type of adhesion was present round the 
cystic duct, and was well-marked in the region of the foramen of Winslow, 
which was closed. The gall-bladder "was opened and about thirty stones 
removed from both it and the cystic and common bile-ducts. The gall-bladder 
was drained and the opening of the gastro-hepatic omentum was sutured. 
Examination of the bile showed it to be sterile, and the gall-stones were com- 
posed entirely of crystals of lecithin and cholesterin, also sterile. The Auio 
from the sac was sterile, free from pancreatic enzymes, and of the composition 
of ordinary serous exudate. Three rveeks later the abdominal wound was 
healed, but the sac was filling up again. On May 19 a 5-in, incision was ma e, 
running outwards parallel to and 4 in. below the twelfth rib, on the e 
side. It began at the outer border of the erector spime, and exten ^ 
wards and slightly upwards. The latissimus dorsi and externa o i ique 
muscles were cut superficially, and the tendinous interval between t le qua 
ratus lumborum and the internal oblique and transversalis muscles was soug i . 
This was incised, and the internal oblique and transversalis muse es v ere eu 
in a forward and slightly upward direction. Only the transi ersa is 
as it ran inwards to cover the quadratus lumborum, now mteriene . i 
was incised in the direction of the -wound, and the last rib was pu e upn c 
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with a broad retractor. Tlie spleen was displaced forwards, and the kidney 
backwards, when the dieno-renal ligament bulged downwards into view. The 
lesser sac was incised through this, and a tube of 1 in. diameter was inserted. 

Convalescence was prolonged until September by thrombosis of the right 
femoral vein, and by a small sinus which persisted for over two months. hen 
seen in January, 1927, both wounds were soundly healed, and there has been 
no recurrence of fluid in the lesser sac. She is well and is putting on weight 
rapidly. 

SUMMARY. 

1. The fluid was definitely contained in a sac, the wall of which was lined 
with peritoneal membrane, and wliich conformed to the usual boundaries of 
the lesser sac. It was serous fluid containing no organisms or pancreatic 
enzymes. 

2. The pancreas was uniformly normal ; there were no patches of thicken- 
ing, no cysts, nor anything to suggest a pancreatitis secondary to the biliary 
condition. 

3. The presence of dense adhesions around the upper end of the common 
bile-duct, blocking the foramen of Winslow, and unassociated with any 
symptoms, suggests a low tyiie of inflammatory condition which spread 
directly to the lining of the lesser sac, giving rise to slow effusion. 

4. lYhile marsupialization of a true pancreatic cyst is an efficient method 
of treatment, an accumulation of fluid in the lesser sac presents a different 
problem. The irregular shape of the sac, with the long subphrenic pouch, 
e.xtending behind the liver, makes drainage a less simple matter, and the infec- 
tion which follows marsupialization gives rise to the unpleasant prospect of 
a posterior subphrenic abscess. Drainage through the anterior abdominal 
wall, while efficient in the smooth, round, true pancreatic cyst, is less likelv 
to be so efficient in lesser sac effusions of irregular shape, and the posterior 
incision affords, in tlie semi-recumbent position, a drainage at its most depen- 
dent part, the posterior surface low down and to the left. Anterior drainage, 
unless the patient is kept in the prone position, is of the overflow type, and, 
for ob\-ious reasons, must be less efficient than drainage posteriorly, which 
is easily done and gives all the requii-ements of a true drainage. 
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VISITS TO SURGICAL CLINICS 
AT HOME AND ABROAD. 


THE SURGICAL CLINICS AND HOSPITALS OF MADRID. 

The medical -world of Madrid is summed up to the average British medical 
man in the -world-reno-wned name of Ramon y Cajal. There is, ho-wever, 
much activity going on, and, so far as sui-gery is concerned, a band of -workers 
is busy in Madrid -who, with the modern hospitals at present under construc- 
tion, Avill rapidly bring Spanish surgery into the front rank of their European 
and American colleagues. 

It may have been the language difficulty which has prevented the 
British surgeons visiting the Madrid clinics in the past ; they can rest assured 
that this difficulty is compensated by the welcome they Avill receive, and 
that surgery, like all true art, is universal, and needs very little language 
which is not common to all its Amtaries. The interest of their Jlajesties the 
King and Queen of Spain in hospitals, and indeed in cA^erything Avhich affects 
the Avelfare of their people, is aa’cII knoAvn. Their relationship alone Avith 
Great Britain Avould assure the British surgeon of a Avarm Avelcome in the 
surgical clinics of Spain. Such Avas the case, indeed, Avhen recently a number 
of British surgeons spent a Aveek in Madrid. They Ausited the various 
hospitals — old, ncAv, and those under construction ; the Amrious pathological 
institutes ; also institutes for re-education of the injured. These latter are 
not onl}^ hospitals for the treatment and recoAmiy from immediate injuries, 
but also institutes in Avhich an injured man recoAmrs that peace of mind 
AA'hich assures him that, though injured and in some sense crippled, he is not 
altogether an odd lot iir the general labour market. In this respect the 
hospital authorities of Great Britain might learn much from their Spanish 
colleagues ; but the Avhole question Avill be gone into more fully later. 

The old hospitals of Madrid are naturally situated in the older quarters 
of the toAAm. The ncAver hospitals and those under construction are on the 
outskirts of the city and in the neighbourhood of the proposed UniAmrsitj’ 
citj', the realization of AA'hich is so near to the heart of the King and Queen. 
The authorities are adopting the course of building ncAV modern hospitals 
on beautiful sites, Avhere there is ample room for expansion on the paA'ilion 
system, rather than making abortme efforts to remodel old buildings on 
already OA'ercroAvded sites. 

They haA'e cA'idently gnmn up the idea, Avhich is noAV so truly old- 
fashioned, that it is necessary for a hospital to be situated in the midst o its 
clientele. Where is the clientele of a modern hospital situated noAAa • 
A small hospital of the nature of a casualty clearing station aaIH meet a 
immediate emergency requirements. 
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The Princessa Hospital— On IMonday, April If), three eiinics were visited 
at tlie Princessa Hospital (Fig. 116). namely, those of Dr. Cifuentes, Dr. 
Blanc Fortaein, and Dr. Slocker. The Hospital is a State hospital con- 
taining 350 beds ; those patients who can afford to pay towards their 
maintenance are expected to do so ; the sum is about ten pesetas a day 
(i.e., fifty shillings a week). 

Suprapubic Cystostojiy. — Dr. Cifuentes is the urologist. The operation 
seen was a suprajmbic cystostomy for drainage, as a preliminary to removal 
of the prostate at a subsequent date. The preliminaiy investigation of the 
patient had been very thorough. A regular printed questionnaire is used 
for each case, profusely illustrated with 
diagrams of the genito-urinary system, so 
brinsing home forciblv to the student 
that the system must be considered as a 
whole, rather than as a series of independ- 
ent organs. The skiagram of the genito- 
urinary system of the case was negative. 

Operation 9 lo 9.30. The head and 
feet of the patient were both lowered so 
as to make the lower abdomen prominent. 

Local aniesthesia was used — 0-5 per cent 
novocain. After infiltration the skin was 
incised longitudinally. The sheath of the 
rectus was then infiltrated, opened, and 
the wall of the bladder exposed. This 
was then infiltrated with novocain. Two 
silk ligatures were passed through the 
bladder to act as tractors, and the bladder 
was opened longitudinally between them. 

To the surprise of the operator, assist- 
ants, and onlookers, tweh'e stones were 
present in tlie bladder, the largest the size 
of a pigeon's egg, the smallest that of a 
marble. The stones were uric acid. Tlie 
bladder was drained with a wide-boi-ed 
Marianne's tube, ivith a small tube attached laterallv for lavao-e. 

. • ' O 

A series of skiagrams was demonstrated illustrating the use of pyelo- 
graphy for distinguishing kidney tumours from other abdominal tumours, 
especially the tumours of the spleen. 

Dr. Blanc Fortaein is the gynaecologist ; he did a supravaginal hvster- 
ectomy for a large fibroid. 

SUPRAVAGIXAL HYSTERECTOMY. — Operation 9.33 to 10.40. The anaesthesia 
was intrathecal by tropaeocaine. Catgut was used throughout for liwatures. 
The cervical canal was sterilized with the actual cautery and not closed. 

Dr. Slocker specializes in abdominal surgery, especiallv that of the 
stomach. We saw him do two operations. 

1. Posterior Gastrojejuxosto.my for Duodexal Ulcer. Operation 

10.45 to 11.5. The anaesthesia was by closed ether. The abdomen rvas opened 
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Fig. lie. — The Princessa Hospital, Madrid. 
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in the middle line and the lesion demonstrated. The usual posterior no-loop 
gastrojejunostomy was done, except that three layers of sutures were inserted 
both anteriorly and posteriorly, all of catgut. The first layer took the serous 
coat only, tlie second the seromuscular coat, this being put in before the 
mucous membrane was opened. Clamps were used both for the stomach and 
jejunum, and straight needles. The abdomen was not otherwise explored. 
The abdominal wall was closed in layers, the skin being united with Jlichel 
clijDS. 

2. SuPEAYAGiXAL HYSTERECTOMY FOR FiBRoiD. — Operation 11.20 to 12.5. 
Intrathecal anajsthesia by tropacocaine ivas used. The case presented great 



Fig. 117.— The Orthopa;dic Hospital and Institute, Madrid. Front vieir. 

technical difficulties owing to deformity of the pelvis and the presence of a 
double pyosalpinx. The cervical canal was closed with thick catgut. * n 
omental graft was placed over the sigmoid colon where the pjosalpinx ha 
been adherent. Faure's needle was used for the deep pehdc vor'. le 
abdominal wall was closed in layers. 

The Orthopaedic Hospital and Institute, vhich we are enabled to illus- 
trate in Figs, lir-120, for re-education of the injured, is situated on the 
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outskirts of Madrid. The literal translation of the address is ‘beautiful view', 
and the situation deserves it. The work done is exeellent. We were con- 
dueted round in a most thorough and courteous manner by the director, 
Dr. Oiler. 

The building might be described as a new old one. It was built in 
1S16, and for many years was a private house belonging to the ^larquis of 
Salamanca ; later it was used as a workliouse, and indeed a part of the 
building is still occupied by the indigent aged. For the last four years, much 
enlarged and brought up to date, it has been used for its present purpose. 



Fig. IIS. — The bookbinders’ workshop. 


There are 250 beds, complete with X-ray department, suite of rooms for 
operations, massage, etc. 

It receives patients from all parts of Spain : locallv, often immediatelv 
after the accident ; more often those from a distance onlv months, or even 
years, after the injury. The cases, therefore, resolve themselves into the 
two classes so well knoum in our own country — those who have never been 
allowed to drift away from expert treatment and those who have often bv 
chance drifted towards it. perhaps too late for an^dhing to be done. It must 
therefore be judged by its successes rather than condemned by its failures. 
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We visited first the vards and then the library. The latter is decorated 
in the Moorish style of the Alhambra, the coolness and shade being very 
necessary. All the representative surgical journals seem to be on the shelves. 
The books were evidently being chosen with great care, and there would be 
very few surgical subjects which could not be readily referred to. 

We next visited the theatre, where plays are given both for and by the 
patients ; they also have cinematograph entertainments and lectures. The 
director rightly considers this a very important asset to promote the recovery 
of the patients. 



Fig. 119. — The library. 

We were then shown round the school. One of the main difficulties 
with which the director has to contend is the illiteracy of many of the patients. 
Here the illiterate are taught to read and write, and the literate taug it t le 
essentials of mechanics, drawing, etc., so that they can be fitted for one o 
the main objects of the Institute, namely, the re-education of the patien in 
some trade or calling by which he has a fair chance to keep liimse } 

getting work in the general labour market. r t i 

The finances of the Institute are supported by the iMinistij o a our, 
which pays at least 400,000 pesetas a year (about £16,000) ton arcs 
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upkeep of the Hospital. Everything made in the Hospital is sold, and this 
brings in a further 60.000 pesetas a year (about £2400). In addition, the 
patients, if possible, pay a small amount to\vards their maintenance. Appar- 
ently the works at which the man was injured do not have to pay towards 
his maintenance in hospital, though the injured man does receive compensa- 
tion up to 33 pesetas a n-eck (27s.) towards the maintenance of himself 
and his family. Tliere is, however, nothing comparable with our schemes 
of workmen's contributions to tlie hospitals, nor contributions by employers, 
beeause most are State-aided hospitals. 



Fig. 120. Tlie Iinll for iiicchnno-therapy. 

The Institute is fitted with a very complete remedial exercise and gym- 
nastic depai'tment attached to the massage and electrieal departments. The 
director is a great believer in the ‘Zander method of remedial exereises. 

The workshops for instructional purposes were under the eharge of an 
overseer who spoke excellent English and had been employed as an engineer 
by ^Messrs. Vickers & Co. Ltd. in England for many years. He has to make 
a personal study of each man so as to form an idea of what t\-pe of work he 
is fitted for. and also whether or not it is quite impossible for him to do his 
old ivork after suitable re-education. Naturally as far as possible a man is 
put to his own or some kindred trade. In some eases this is quite out of the 
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question. He then has to he completely retrained. The occupations for 
which he can be re-educated include boot making and repairing, fitting, milling, 
wireless work, electrical work, wood-working, furniture making, leather work- 
ing, book-keeping, etc. 

The wood-working and furniture-making departments appeared very 
complete and the instruction very thorough. The men are first taught 
how to use their tools, then to make models of the proposed furniture, 
and finally make the ordinary pieces; some shown were excellent in make 
and quality. 

jMany of the patients being trained are not in-patients, but live in the 
vicinity and attend for treatment and instruction. It is often necessary that 
they should go to tlie school. These men attend the Institute at 8 a.m., 
and on three days a week go to school for two hours each day and on the 
other three days for four hours. At first, while he is learning, the patient 
gets 6 pesetas a week, and this is advanced gradually according to his skill. 
When he can earn 44 pesetas a week (about 30 shillings) by working eight 
hours a day he is sent out to a job if one can be found for him ; otherwise, 
he must take his chance in the general labour morket. Employers of labour, 
it is found, do not give these men preferential treatment ; there are a few, 
however, who, as in this country with ex-soldiers, will accept a certain 
number. 

As with all these schemes, it is found that the personal factor, and the 
‘will to work’ asset of the individual member, determine the success or 
failure of the case. It has been found that the time necessary for retraining 
varies considerably — from a few months in a case of boot-repairing to two 
years for electrical or wireless Avork, and three years for book-keeping. 

All the splints and surgical appliances used in the Institute are made in 
the Avorkshops. The artificial limbs for the loAver extremity aboA'e the knee- 
joint sell for about £17 in the general market, and appeared to be A’ery aa’cII- 
constructed, light, and efficient. 

There Avas an air of camaraderie about the AA’hole Institute ; all the men 
obsei'A'ed at Avork Avere obA'iousl}’^ trying to do their best in spite of their dis- 
ability. The atmosphere of competition, so to speak, seemed to haA-e 
improAmd the morale of the men. 

One knoAvs of no similar hospital in this country except the tuberculosis 
colonies of PapAvorth and other similar places. In these latter, Iioavca er, it 
is assumed that the man aaIII ncAmr be able to take his chance in the general 
labour market. He is trained to regard himself as an ‘odd lot . In this 
Institute the men are encouraged not to regard themseh'es as in any aaua an 
‘odd lot’, but to look forward to the day Avhen they can compete on level 
terms AA'ith their felloAv-men so far as the quality, efficiency, and speed o 
their Avork is concerned. 

The NeAV Military Hospital of 2000 beds in 30 pavilions is also situated 
on the outskirts of Madrid. Transport is so organized that tlie AAOuncec 
are in this hospital AA'ithin three days from the line in Africa. t is comp e e 
Avith surgical, medical, ophthalmic, aural, infectious, and dennato ogica 
sections. It has a A-ery complete pathological and operation sui e, an 
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remedial and re-education departments. Tlie ideal of the Hospital is summed 
up in the statue that meets the visitor on his entrance — a 'wounded soldier 
breaking his crutches across his knees — exquisitely executed in bronze. 

We ■were conducted round b\'' the officer commanding and the chief of the 
surgical section. Dr. Bastos. The cases shown bore witness to the efficiency 
of tlie work. There Avere especially two eases of cinejAlastic amputation of 
the arm. In one, a man with the arm amputated just beloAv the shoulder- 
joint, the artificial hand could be opened and shut with ease, also small objects 
picked up and held between the thumb and forefinger. 

The cases of jraraplegia from gunshot wound of the spinal cord Avith 
retention of urine Avere being treated by leaA'ing alone and expressing tbe 
bladder contents by hand CA-ery tAA'o hours, until automatic control Avas 
established. No catheterization or siqjrapubic drainage A\'as used. 

The University Surgicai Clinic of Madrid at the San Carlos 
Hospital. — This is a large general hospital, and takes as in-patients not 
only accidents and those cases admitted in the ordinary AA'ay from all 
OA'er Spain, but any case admitted to the other hospitals in Madrid, AA'hicli 
is thought to be of A'alue for students, can be transferred there. The Hos- 
pital is closed doAvn for three months during the hot weather and summer 
A'acation, and the cases remaining are distributed into the other hosjjitals 
of the city. 

The surgical clinic of Professor Doctor Cardinal is a busy one, judging 
by the list of operations for IVednesday, April 20. There Avere three gastric 
cases diagnosed gastric ulcer. tAA-o cases of aijpendicitis, one of cholecystitis, 
and scA-en hernias. These, with a hajmoiThoid case, made up a list of four- 
teen opei’ations to be done betAA-een 9 a.m. and noon. 

Three tables AA-ere in use at the same time, and the AA'ork AA-as silently, 
efficiently, and deftly performed. 

1. Cancer of Patlorls (Gastrectomy by Professor Cardinal).— Operation 
9.30 to 10.25. The anaesthesia AA-as pure chloroform administered by the 
drop method. The skin AA-as cleaned by ether, and then iodine AA-as used. 
The incision was made through the middle line. The greater curA-ature of the 
stomach Avas first freed, then the lesser cui-A-ature, and the stomach then 
divided. The duodenum AA-as clamped AA-ith crushing forceps, and the crushed 
area tied tightly AA-ith silk. .A. purse-string suture of silk AA-as passed round 
the duodenum distal to the silk ligature. The duodenum AA-as diA-ided by the 
actual cautery, and the cut end iuA aginated. The raAv surface of the pancreas 
AA-as shut off Avith an omental graft. The union of jejunum to stomach was 
by the posterior Polya method, proximal end to greater curA'ature. the intes- 
tine being opened by the actual cautery. 

The ligature and suture material AA-as silk throughout ; the suture line 
of the gut AA-as alAA-ays begun in the middle, so that the knots Avere ncA'cr at 
the periphery. The abdominal AA-all AA-as closed in layers, silk beino- the suture 
material used. 

2. Operation for CnoLECvs-nTis (Professor Cardinal). — Operation 10.25 
10.45. The an.-csthesia Avas by pure chloroform administered by the drop 
method. No gall-stone pilloAA- AA-as used, nor any rest to push" the upper 
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abdomen forward. The dissection of the gall-bladder from the liver was done 
from above downwards. The cystic artery and duct were tied in one cat<Tut 
ligature, the duct being divided with the actual cautery. The abdomen was 
closed wdth no drainage. 

The appendicectomies were done through gridiron incisions. The hernias 
were done by the Kocher method of treating the sac. 

Professor Olivarez did three operations : — 

1. For a Duodenal Ulcer in a man 39 years old. He had a typical 
history extending over twelve years, and reeently had had symptoms of pyloric 
stenosis superimposed. The X ray showed a dilated stomach with delay in 
emptjdng. The operation done was that of partial gastrectomy. Operation 
11.5 to 12.15. The anfcsthetic was ether given by an inhaler. The stomach 
was first separated along the gi-eater curvature. De Martel’s clamps were 
used both for the stomach and duodenum. The jejunum was joined to the 
stomach by the posterior Polya metliod, the proximal end of the jejunum 
being put to the lesser curvature. 

2. For Hydatid Cyst of the Liver. — Operation 12.25 to 12.50. The 
anaisthetic was ether given by an inhaler. The incision was made through 
the rectus, the cyst exposed, and the surface moistened with 5 per cent 
formalin. The cyst was then aspirated and 5 per cent formalin injected. 
After being emptied, the cyst was marsupialized and drained. 

3. Cholecystectomy for Gall-stones. — Operation 12.55 to 1.15. The 
aniesthetic was ether given by an inhaler. The incision was made through 
the rectus. The gall-bladder, which was firmly adherent to the stomach, was 
dissected free. The cystic duct was defined, tied, and divided. The gall- 
bladder was then renioi'ed. A tube was placed down to the stump of the 
duct. The abdomen in all these cases was closed in layers, catgut being used 
for the deeper ones. 

Professor Don Sebastian Recasens, the Dean of the jNIedical Faculty of 
Madrid, is the professor of gynaecology at the Unii'ersitju It was entirely due 
to his unfailing energy and courtesy that the visitors were enabled to see so 
much of the work in the surgical clinics. He performed three operations : — 

1. For Diseased Appendages. — ^The case had a long history of pain and 
discomfort. He explored the pelvis through the usual mid-line incision. He 
removed the left ovary and tube, but was able to save the right. He had to 
deal with a considerable raw area on the pelvic colon. He removed some 
omentum, had it melted down in the theatre, and poured the liquid fat over 
the raw area. He stated that he had been doing this for a number of years, 
and thought it was the surest Avay to prevent the adhesions re-forming. 

2. Myomectomy for Fibroid of the Uterus. — The case presented no 
unusual feature. The Professor stated that he considered myomectomy the 
operation of choice. 

3. Hysterectomy for Fibrosis of the Uterus with jMenorrhagia. 
The abdomen was closed in all these cases in layers, using catgut for the deep 
and silkworm gut for the superficial la}^!. 

The Medical School.— The motto of the Jledical School of Madrid is 
“ Xunquam sine anatomica artem chirurgicam possidebis”, and the couise 
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for the medical student supports this, as more stress is laid upon anatomy 
tlian physiology. 

Tlie medical student usually ‘enters' on his course at the age of 16 years. 
The first year is spent in the Faculty of Science doing chemistry and pliysics. 
At the end of this year, and after passing the necessary examination, he enters 
the Faculty of Medicine. The course in the Faculty of IMedicine lasts six 
years. The first year is given up entirely to anatomy, doing the usual 
dissections and attending lectures. He also does his course of microscopical 
anatomy this year under the direction of the famous Professor Ramon y Cajal. 

The second year is spent doing anatomical dissections and physiology*, 
both practical and lectures. The third year is spent at pathology, general and 
special ; also attending a course of therapeutics, both lectures and practical 
laboratory work. During the fourth year he attends classes of instruction in 
clinical methods. The fifth and sixth years are given up entirely to clinical 
work. During the fifth year he attends a course and actually does operations 
on the cadaver, a course described as topographical anatomy. There is an 
examination at the end of each year which must be passed before he is allowed 
to proceed to the next year's work. 

There are three professors of general surgery in the University of Madrid ; 
they incline, however, to specialize — e.g., one is interested mainly in urology, 
another in abdominal surgery, and a third in the surgery of fractures and the 
cranium. 

Each professor has six whole-time assistants. The assistants are 
appointed after open competitive examination, and each step of the interne’s 
career is dependent upon passing competitive examinations. The professors 
also have to sit for an examination organized by the Ministry of Education 
before being appointed to the chair. All so-called honorary and professorial 
appointments are made only after competitive and public examination. "We 
did not ascertain if there is a time limit for a professor as regards age. 

There are about 3000 medical students in Madrid University. There are 
also about thirteen other Universities in Spain ha^•ing a medical faculty and 
students attending the courses. So far as we coidd understand, all the medical 
education is free ; only the examination fees have to be paid by the student. 

There is nothing comparable to the National Health Insurance Act in 
Spain so far as regards the prospects of practice for these students after thev 
are qualified. It appears that the classes of Spain are divided, so to speak, 
■v ery horizontally into upper and lower classes. There does not seem to be 
what one might call the bourgeois clement, or the lower and upper middle 
class. 

The people all belong to large medical-aid societies to which they pay 
varying sums according to the benefits received, including burial. It could 
not be ascertained whether these medical-aid societies paid anj-thing to the 
hospitals. They probably do not. as the hospitals are almost all State-aided. 

In private practice the municipalities pay the doctors for the poor. The 
other people all belong to clubs and medical-aid societies. Practices are not 
bought or sold, but in every district there arc private policlinics which vouno- 
men are invited to join, and as years go on they draw a larger share of the 
profits. 
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St. Adela Hospital. — A visit was paid on Wednesday, April 20. to the 
Hospital of St. Adela. It is a hospital supported bv the Spanish Red Cross 
and sometimes called the Queen’s Hospital, as Her' Majesty the Queen has 
a particular interest in it. We were shown round by the director. Dr. "S-ictor 
M. Noguerras, who is justly proud of the new hospital which is under course 
of construction. 

It is a general hospital, thoroughU’^ equipped for surgical Avork only, botli 
as regards out- and in-patients. It is the training scliool for lav nurses, both 
V.A.D. and fully trained, under the auspices of the Red Cross SocieW. The 
training for a V.A.D. is six months, for the professional nurse two years. 
Next year it is said tliat the eldest daughter of their Majesties Avill do the 
complete V.A.D. training. 

The Cancer Research Institute. — We were conducted round the Alfonso 
XIII Institute for Cancer Research by the director. Dr. Joseph Goyannes. 
It is a new Institute, haA'ing been opened four years ago, and is situated 
on the outskirts of IMadrid in the A’icinity of the proposed ncAv University 
City. There are at present 32 beds, but in two years’ time it is hoped that 
extensions aaIII be completed and 200 beds A\-ill be aA-ailable. 

This Institute, as Avell as being probably one of the most modern in 
Europe for the inA^estigation of cancer, is a hospital completely equipped for 
its treatment. It is also a centre for the anti-cancer propaganda of Spain. 

The State supports the Institute, paying 100,000 pesetas a year (about 
£4000). The patients pay 12i- pesetas a day (10s.) toAvards their maintenance. 
There is an out-patient department, open three days each week, and cases are 
sent to it from all oA^er Spain. 

X-ray treatment is giA'en as a preA'enth'e after the operatiA'e treatment. 
In carcinoma, small and frequent dosage has been found to be moz’e beneficial 
than massiA'e doses. 

The Instituto Rubio. — This hospital, AA'hich aab next A'isited, contains 60 
beds, and is used mainly for the training of laj’' nurses and as a f)ost-graduate 
clinic for medical men of liladrid and district. 

The General Hospital was visited on Friday, April 22. This is one of 
the old hospitals of Madrid. The AA'ards are large and broad, some of them 
containing seA'enty-tAA-o patients in four toaa-s. It is situated in one of tlic 
crowded quarters of Aladrid, and must be an extremely busy general hospital. 

Four surgeons AA’ere seen at work in their clinics. Dr. Gimenez did tliree 
operations : — 

1. Gastrojejuxostomy for Duodexar Ulcer.-— Operaiioji 9.20 io .o 
The operation AA'as of the posterior, no-loop type; silk Avas iwed or sutiiie 
of the serous coats, and catgut for the raucous membrane. le a omma 
incision Avas closed by through-and-through AA’ire sutures. 

2. Appexdicectomy through a gridiron incision. 

3. Rejioa^al of Epithelioaia of Tongue and the glan s o le su 
maxillar}^ triangle of the neck on the same side. The half o t le ongue aa as 
excised by the usual intrabuccal method. 
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Dr. Pelaez is the abdominal surgical specialist of the General Hospital. 
He does gastric surgeiy princiiJally. We saw him do three partial gastrectomy 
oijerations for vdcers : — 

1. Gastrectomy tor C.\ncer of the Pylorus. — Operation 9.30 to 10.35. 
The anaesthetic M’as pure chloroform. Tlie greater curvature of the stomach 
was first freed, then the lesser curvature. The duodenum was divided between 
crushing clamps, the distal end closed by passing a running silk suture over 
and over the clamp, and tlien withdi'awing the clamp, pulling the suture 
tight at the same time. The end was then invaginated by a purse-string 
suture of silk. The jejunum ■was fixed to the stomach by the retrocolic Polya 
method, the proximal end of the jejunum to the greater curvature. 

2. G.astrectomy for Dcodex.al Ulcer. — The ulcer ■n’as fixed to the 
pancreas. The technique Avas the same as in the previous case. Operation 
10.50 to 11.40. 

3. Gastrectomy for Gastric Ulcer on the lesser curvature. The 
technique was the same as in the previous case. 

Hydatid Cyst.— Dr. Vigueras operated for a hydatid cyst of the liver in 
a girl IS years of age. There ivas a history of a lump having been present for 
tivo and a half years : no thrill was to be felt. A transrectal incision was 
made and the cyst exposed. Formalin 5 per cent was injected into the cyst, 
Avhich AA-as then emptied, marsupialized, and drained. The operation time was 
11.45 to 12.10. 

Nephrectomy .axd Prost.atectomy. — Dr. CoA'isa is the urologist at the 
General Hospital. He did two operations — nephrectomy for calculous pyo- 
nephrosis, and prostatectomy. For the nephrectomy he used a lumbar 
incision. The pelvis of the kidney AA-as A-ery dilated, and he had some little 
trouble AA-itli the pedicle. The operation field AA'as quite dry n-hen the opera- 
tion Avas completed. In the other case the prostate AA’as remoA-ed at this the 
first ojieration, the prostatic bed being packed Avith gauze strips moistened 
Avith iodoform. The cases had been thoroughly inA’estigated before operation 
had been adA'ised. 

The Maternity Hospital of SL Maria Christina is a new hospital, 
and is named after the Queen ^lother, aa’Iio takes a A’ery particular interest in 
this hospital, and at AA’hose instigation it AA-as built. She gaA-e the ground 
and some money tOAA-ards the building, the State paying the rest of the 
initial exjiense. 

It contains 150 beds ; 100 are for obstetric cases and 50 for gAiueco- 
logical cases. It is also a training school for thirty midAA-iA-es. There are 
AA’ards in AA’hich the patients pay 6 pesetas a day (about 4/-), the fees for 
others ranging as high as IS guineas a Aveek for priA’ate rooms AA-ith bath- 
rooms attached. These fees are for maintenance only, and do not include 
medical attendance. 

The idea at the conception of the hospital AA’as that it should be self- 
supporting. This has ncA cr been the case yet. and the Government makes 
up the deficit each year. It is beautifully situated, and excellently equqiped 
AA’ith X-ray department, operation suites, pathological laboratories lecture 
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rooms, ante-natal departments, etc. It is probably one of the most modern 
and best-equipped maternity hospitals in Europe. All the patients must be 
married. There appears to be no provision for the illegitimate mother. 

****** 

The impression left on one’s mind after a visit to the hospitals of IMadrid 
is one of progressive effort towards tlie attainment of a very higli ideal. In 
Spain, as everywhere at the present time, the hospital service of the nation 
is evidently engaging much of the time and thought of the authorities. 

In Spain it is recognized that the expense is such that the State must 
be directly or indirectly responsible for much of it ; yet it is made clear to 
the people that some effort on their part is necessary to contribute to their 
cost of maintenance, and all pay something who can. With the interest 
Avhich is being taken by the King and Queen, there is no doubt that in a 
very short time the hospital service of Madrid rvill be second to none. 

The directors of all the hospitals, and the surgeons who were seen at 
Avork, are CAudently much-traA'elled and Avidely-read men, Avho haA^e a broad 
outlook, not merely upon their oAvn little corner of medical practice but over 
the AAdiole field of medical science both in the clinic and the laboratory. Very 
little is being left to chance, and under the guidance of the Medical Faculty 
of Madrid, and the energy of their indefatigable Dean, Professor Don Sebastian 
Recasens, the future of Spanish surgery is assured. 

Anyone Avho Avishes to Ausit these clinics in the future may rest assured 
that eA'erything Avill be done to make his task easy and his Ausit enjoyable. 


“BACILLUS WELCHII CHOLECYSTITIS.” 

We haA’e receiA^ed the folloAving note from 'the authors of the article 
entitled ‘ A Case of B. Welchii Cholecystitis ’ published in the April issue 
of the British Journal of Surgery, p. 616. 

“ Our attention has been called to the omission of any reference to 
the case of ‘ Gangrenous Cholecystitis due to the Gas Bacillus ’ published 
by Dr. G. G. Cottam in Surgery, Gynecology, and Obstetrics. August, 1917. 
We regret this Avant of accuracy in our references the more, seeing that 
Dr. Cottam's case antedates by some years the tAA’o others quoted in the 
article, and must be considered the first recorded case of the kind in 
AA'hich the bacteriology aa'rs completely Avorked out”. 
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SHORT NOTES OF 
RARE OR OBSCURE CASES 


A CASE OF CARCINOMATOSIS FOLLOWING 
TREATMENT BY RADIUM. 

By JOHX B. HUXTER, 

SUBGEOX TO THE ROYAL YOBTHERX HOSPITAL, AND ROYAL CHEST HOSPITAL, tO.VDO.V. 

The folloiving case of carcinomatosis is of considerable interest, the secondary 
deposits having been treated -with radium. In 1922 I reported two cases of 
general A’ascular carcinoma in wliicli radium had heen used in treating growths 
of the uterus. IMy opinion was then that in a certain number of cases radium 
api^eared to destroy the patient's natural resistance to carcinoma, and allowed 



Fig. 121. — Humerus, racUus, and ulna, showing growth in humerus and upper 

end of radius. 


circulating carcinoma cells to settle, and start secondary deiDosits wherever they 
were carried. Since then I have seen a number of eases treated with radium 
in which the secondary deposits appeared more numerous, and in more varied 
positions, than in cases not so treated. This case is an extreme example. It 
was admitted under Dr. Batty Shaw, to Avhom I am indebted for permission 
to report it. 
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B. C., a married M'oman of 43 years, was admitted to University College 
Hospital complaining of pains in the chest and abdomen, and glands in the 
neck which apparently enlarged and decreased in size. She had the scar of 
a radical breast operation on the right side. In both posterior triangles there 
were hard glands relatively discrete. On examination of the chest there were 




Fig. 124. — The skull, which sliows the extensive destruction of bone bv the 
sccondnrj' deposits. 


jjatchy areas where breath-sounds were weak. There were no physical simis 
in the abdomen. Her blood-count showed a secondarv an.-emia. ' ° 

On three occasions the glands in the neck were radiated with 100 mmm. 
of radium for four hours. Areas of the chest wall were also treated. 'tIic 
dosage and sereening were as follows: (1) July 2S, 1925; Inner end of left 

VOL. .\V.— NO. 57. 


11 


162 THE BRITISH JOURNAL OE SURGERY 

clavicle and outer end of clavicle — 100 mgrm., screened 0-5 mm. platinum, 
2 mm. rubber, 4 folds lint, three hours to each place. (2) Sept. 1, 1925 : Left 
breast region, middle of back — 100 mgrm., screened as before, three hours 
each. (3) Dec. 18, 1925 : No. 1 repeated. After each application the 
patient vomited. She had previously had radium treatment at the Middlese.v 
Hospital. A skiagram of the chest showed secondary deposits in the lungs, 
the scapulae, and ribs. Two months after admission she developed a nodule 
in the skin of the chest, and her general condition became worse. Skiagrams 
of the Avhole skeleton were taken at this time (Figs. 121-124), and showed 
secondary deposits in the skull, vertebrae, pelvis, humeri, and botli femurs, as 
well as the situations already mentioned, but the peripheral bones appeared 
normal. Secondary deposits became palpable in both axillae, the skin of 

the baek, and the left breast. She also 
developed a pleural effusion on the right 
side, which was aspirated. 

The patient gradually got weaker, and 
died five months after admission. There 
was some terminal confusion, but at no 
time did there appear to be any involve- 
ment of the central nervous system. 

PosT-MOETEM FINDINGS. — The heart 
showed simple atrophy ; there were small 
secondaries in the parietal pericardium. 
There was a bilateral pleural effusion and 
thei’e were secondaries studded over the 
pleural surfaces, both visceral and parietal. 
The liver showed numerous secondaries, 
as did the spleen, and groudh was also 
found in accessory spleens. There was 
replacement of all but a small portion of 
cortex of both suprarenals by firm white 
growth. Secondaries were also present in 
both ovaries and in the left breast. In 
the brain there was a firm large mass 
occiijiying the anterior lobe. Over the 
vertex, and less marked in the middle 
fossa and occipital region, was a thick 
granular sheet of carcinoma covering the 
bony surface of the dura. The vault of the skull was thickened and norm- 
eaten on its inner surface, and in two areas there was complete replacement 

of bone by growth. . r i 

In the other bones examined — ^lumbar vertebra;, ribs, light lacius an 
femur — there was widespread secondary infiltration, and red marron nas 
present in the lower ends of the radius and femur (Fig. 125). n a cases 
the macroscopic presence of growth was confirmed by micioscopic sec ions. 



Fig. 125. — A photograph of the lower 
end of the right femur in longitudinal 
section, showing the red marrow and the 
secondary deposits standing out as white 
nodules. 
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A CASE OF ‘WANDERING SPLEEN’ CAUSING 
INTESTINAL OBSTRUCTION. 

By H. a. H. HARRIS, Lon-dox. 

C. 0., MALE, age 2“, -vvas admitted to hospital, under my care, on Dec, 14, 
1926, his doctor having made a diagno^s of intestinal obstruetion. The 
patient vas of an excitable and voluble temperament, and this made the 
elicitation of an accurate history somewhat difficult. 

History. — ^The patient stated that he had always had a tendency to 
constipation and that he habitually took aperients. Constipation had been 
more obstinate during the past year, while for a fortnight pre-vious to admis- 
sion there had been no satisfactory evacuation: in spite of repeated enemata, 
only a few small, hard masses had been passed. The last occasion upon 
which he had voided any fsecal material or flatus was about thirty-six hours 
previous to admission. He had vomited some greenish fluid on the same 
afternoon that he entered hospital. Pain was not a prominent feature, 
although there were occasional colicky attacks. There were no urinary' 
symptoms. 

Clinical Examin.^tion. — The patient, though thin, had a good colour 
and looked healthy. The tongue was dry and thickly coated, pulse 120, 
temperature and respiration-rate normal. The abdomen was slightly dis- 
tended, and below and to the left of the umbilicus tliere was a large rounded 
firm mass which appeared to be rising out of the pehns. This tumour was 
tender to pressure, could not be indented, and was quite immovable. The 
patient asserted that he had known of the presence of this lump for a year, 
but that it had caused him no inconvenience. Rectal examination, which 
caused pain, revealed a tumour in front, having a rounded margin, con- 
tinuous with the abdominal swelling. The rectum was firmly compressed 
in its antero-posterior diameter, and the examining finger could not be 
passed above tlie free border of the tumour, nor could the mass be moved 
in any direction. 

Three oil and turpentine enemata were gii'en at intervals of one hour, 
but ivith no result, and the nurse reported that very little fluid could be 
run into the rectum. It ivas therefore decided that exploratorv laparotomy 
should be performed. 

Operation. — This was carried out under spinal anresthesia combined 
with a preliminary injection of morphia and hyoscine. A left sub-umbilical 
liaramedian incision was made, and on opening the peritoneum a firm, fleshv. 
reddish-blue mass was disclosed. At first the nature of this was not eiident. 
but a hand passed up failed to find the spleen in its normal position, and a 
pcdiele passing to the deep surface of the tumour was discovered. Some 
difficulty was e.xpericnced in delivering tiie spleen owing to the firmness of 
its impaction in the pelvis. When this was accomplished, a lontj pedicle, 
containing the tail of the pancreas, was revealed, and it was seen that it had 
undergone torsion through one complete turn. The gastrosplenic omentum 



164 THE BEITISH JOURNAL OE SURGERY 

was intact, and the free edge of the great omentum was adherent to tlie 
viscus. 

Removal of the spleen presented no difficulty. The pedicle was lifratured 
in several portions, distal to the tail of the pancreas, and it was found that 
the free ends of the vessels could then he invaginated by passing a purse- 
string suture through the peritoneum investing the pedicle. The abdomen 
was then closed without drainage. 

Progress. — There was no post-operative shock or vomiting, and the 
patient gave no anxiety for two days after the operation, during which time 
the bowels were evacuated. On the third day the patient vomited thrice 
each time about IG oz. of light-brown material, and the pulse became 
rapid and thready. Examination of the abdomen at that time revealed 
distention and a succussion splash, and it became evident that he had an 
acute dilatation of the stomach. This yielded well to lavage and the prone 
position, and the pulse greatly imjrroved. 



Fig. 12G.— Pliotograph of a ‘ wandering spleen’ which became impacted in 
the pelvis and caused intestinal obstruction- 


He remained, horvever, restless and talkative, and did not sleep well 
in spite of narcotics. On the eighth day he collapsed somewhat suddenly, 
the reason for which was obscure, as the abdomen was supple, the voun 
healed, and there was no evidence of any further gastric di atation. e 
died on the morning of the ninth day. Unfortunately, permission or a 

post-mortem examination was refused. /-i • r 

Pathological Report. — I am indebted to Professor D. i . reig, o 

Edinburgh, for the following pathological report : - m i -i 

“ Macroscopical Appearances . — ^The spleen is misshapen. le n um is 
not recognizable in any hollow, but seems to be on the convex or er, an 
the vessels are obscured by fibrous thickening. The measuremen s ° ^ 

spleen are : length 177 mm., breadth 101 mm., thic ness rp, • 

verse circumference 355 mm., longitudinal circum erence m 
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spleen has two poles, one a narrow apex and the other a blunt base j to the 
latter is extensi^'ely attached a pieee of great omentum measuring 127 mm. 
in length. The vascularity of this doubtless supplemented the normal blood- 
supply of the spleen, which must have been much interfered with. Besides 
the base and ape.x this spleen presents three borders and three surfaces. To 
two of the surfaces there have been extensive peritoneal adhesions, while the 
third surface has remained comparatively free. Two of the borders show 
notches. One near the apex measures 35 mm. by 10 mm., while two notches 
near the base of the spleen are more or less obliterated by adhesions and 
organized lymph. (Fig. 126.) 

“ Microscopical Appearances . — This spleen shows a high degree of passive 
congestion. Germinal areas are almost eliminated, and there is considerable 
fibrosis of endothelial cells, with much necrosis.” 

■Many authors have published cases of wandering spleen, but this is 
probably rather an indication of the rarity of the condition than otherwise. 
It may be noted, for instance, that up to September, 1920, only two spleens 
had been removed for this condition at the Mayo Clinic.^ An exhaustive 
search of the literature has, however, failed to disclose a similar case to this 
in which the prolapsed organ produced intestinal obstruction by obliterating 
the lumen of the gut. Ledomski,® however, records a case in which a wander- 
ing spleen with a twisted pedicle produced an intestinal volvulus ; while 
Finkelstein,® who operated on 16 cases with a mortality of 25 per cent, states 
that peritonitis and intestinal obstruction resulting from torsion of the spleen 
are ‘fi-equent and very dangerous occurrences’. He does not, however, enter 
into any detail as to the mode of production of the obstruction, although he 
is probably referring to cases similar to that of Ledomski. 

When the spleen becomes displaced it displays a pronounced tendency 
to drop into the peh'is, owing to the influence of gravity, and this accounts 
for many of the cases ha-\-ing been described by g^mrecologists who have 
operated under an erroneous diagnosis of fibromyoma of the uterus or ovarian 
tumour. The majority of the authors are agreed that the condition is most 
commonly found in middle-aged multiparous women. 

In the case under discussion, the twisting of the pedicle evidentlv acted 
as the predisposing cause of the obstruction, the consequent swelling of the 
organ sufficing to obliterate the lumen of the bowel. The onset of acute 
gastric dilatation is interesting in view of the fact that the operation was 
conducted under spinal anaesthesia. The cause in this case appeared to be 
air-swallowing, although traction on the gastrosplenic omentum mav have 
had some influence in its production. 
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HYDROCELE OF A FEMORAL HERNIAL SAC. 

By HAMILTON BAILEY, 

SURGEON TO THE DUDLEY ROAD HOSPITAL, BIRZ^IINGHAM. 

For fourteen years, L. M., age 58, had a right femoral hernia. About a year 
before she came under my observation she developed ascites due to cardiac 
failure, and the hernial sac became distended with ascitic fluid. After months 
of treatment with digitalis the general ascites completely abated, but the 
fluid in the femoral sac persisted. One week before admission to hospital 



Fig. 127 . 


the swelling had been tapped. The distended femoral sac, as seen in the 
illustration (Fig. 127), is surmounted by a scab which formed around the site 
of this puncture, and the contents had become slightly infected. Three days 
later the sac, which by this time had become frankly purulent, was seised. 
After discharging for a fortnight, the wound healed, and the patient e 
hosjiital with no sign of the femoral hydrocele. 
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REVIEWS AND NOTICES OF BOOKS. 


Scoliosis : Rotary Lateral Curvature of the Spine. By S.^snrEi. Ivleixbebg, 3J.D., 

F.A.C.S, Jledium Svo. Pp. 311 -r xvi, i\-ith 140 illustrations. 192G. New York : 

Paul B. Hoeber Inc. London : Humphrey Milford. 30s. net. 

We may take it that this book embodies the practice follovred at the New York 
Hospital for the Ruptured and Crippled, the work having been done in the clinic 
of Dr. Roval Yliitman, to whom "the author acknowledges his indebtedness in the 
preface. Looking at the book as a whole, .we are impressed by the value of the 
letterpress and the care "with which it has been written. It is et-idently the result 
of much careful thought and painstaking work, and is not a mere collection of 
pictures held together by indifferent description. 

Every aspect of the subject is dealt with, including treatment bj- operation. 
In describing the movements of the normal spine the author follows Lovett in 
dividing these into three only, viz., flexion, extension, and lateral flexion plus 
rotation. IVe cannot approve, however, his description of functional scoliosis, since 
he states on p. 3S that on bending forwards “ one side of the back is higher than 
the other” — a statement which is inaccurate and misleading. It is generally 
admitted that on flexion a postural curr-e disappears, and there is no eridence of 
rotation towards the convex side. He makes no mention of the fact tliat the 
rotation, if present, in the lumbar region in such a case is on the concave side of 
the curve, is only due to inequalitj- in the length of the legs, and is apparent and 
not real. Again, he states that when the child is asked to straighten up he can do 
so readily. In many cases this is certainly not true until after special instruction. 

The vexed question of the importance of anatomical abnormalities at the 
lumbosacral junction as causes of scoliosis is well discussed, and the author, we 
think rightly, concludes that, though such abnormalities may " in a veiy small 
number " of cases account for the scoliosis, in most they are secondary to antecedent 
curvature of the spine. As usual, the reproduction of the radiograms is far inferior 
to that of the rest of the illustrations, and some are quite useless. It is pleasing 
to find the author insisting that symmetrical variations in number of the vertebra: 
have no influence on the causation of scoliosis. In the author's experience, scoliosis 
due to asymmetrical congenital abnormalities rarely passes beyond the mild and 
moderate in degree. IVe wish we could agree with him in thinking that parah-tic 
scoliosis, if it cannot be corrected. “ can surely be prevented from making progress.” 
Tuberculosis is only mentioned with such relatively rare affections as osteomalacia, 
syphilis, spondylitis deformans, etc., and is dismissed in a line. No mention is 
made of the frequency with which lumbar caries produces a lateral as well as an 
anteroposterior curve. 

In discussing the many theories as to the causation of the so-called static cases 
which he apparently distributes into two groups— occupational and ‘ u-ithout er-ident 
causes’ — he refers at length to Buchanan's work at the Hospital for the Ruptured 
and Crippled on affections of the vertebral epiphyseal plates as a possible cause : 
ho makes no mention of Bankart's paper and the latter’s application of Sherrington’s 
work on postural tone to this subject. We agree wth the author's outspoken 
condemnation of the value of the ingenious and complicated instruments for measur- 
ing the degree of deformity. He rightly says that when the improvement is so 
slight as to need mathematically accurate measurement to demonstrate it it is not 
worth the effort expended to ascertain it. Again, we welcome his ad^^ce'to err on 
the side of keeping a poliomyelitic child too long in the recumbent position rather 
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than allo-iv him to sit up too soon. H^-steria is only mentioned as a possible cause 
and nothing whatever is said as to the diagnosis of this extremely important, if rare’ 
group of cases. ' ’ ’ 

The chapters dealing rvith treatment are naturally the most important, and 
are, in fact, the most interesting. The author eyidently believes in the possibility 
of at any rate improving the cases of structural scoliosis, and advocates vi<iorou's 
methods of dealing uith them. In all but the mildest cases he advocates forcible 
correction of the deformity, followed by the use of a brace or corset and g\-mnastic 
exercises. The chapter on the last is good, and states very clearly the object aimed 
at by exercises and the limitations of their use. AVe are glad 'to see the author 
insists on the necessity of the patient “ constantly and consciously holding his body 
in the corrected attitude ”. He evidently has little use for steel braces of any sort. 
On the vexed question of the value of passive stretching he decides that the method 
helps to reduce the de\'iation of the spine but has no effect on the rotation. The 
various methods of forcible correction are fully discussed. The Abbott flexion 
method, after a fair trial with the usual plaster jacket and with a steel brace designed 
b 3 " himself, he condemns as painful and distressing, and because it jdelds results 
no better than, if as good as, those achieved by other methods. The extension 
methods, with lateral traction, for the application of plaster jackets, the author 
uses extensivelj'. Full details with illustrations of the waj' in which the author 
applies the jacket are given. AVith either method he claims improvement in 55 to 
60 per cent of cases. 

He is evidentlj' enthusiastic on the results of the operative method of treatment, 
which, as used at the particular hospital at which he works, “ bids fair to replace 
other methods of treatment in a large but selected group of cases”. The method 
advocated involves a staj' of from three to four months in hospital. To begin with, 
the patient is placed on a convex frame for four to eight weeks, vitli traction on 
the head and pelvis. The operation includes portions of the Hibbs, Albee, and 
Forbes techniques. A long beef-bone graft is used in preference to one taken from 
the patient's tibia. Ten or twelve vertebra; are fused. After a week in bed the 
patient is again placed on the convex frame and traction reapplied. After two 
months a light plaster jacket is worn for six months, and then a corset, which is 
gradual^ discarded. As to results, in 31 out of 33 cases the improvement obtained 
bj' the preliminarj’’ traction has been maintained, and the author believes fixation 
and prevention of increase of the deformitj’ has been achieved. Two cases relapsed. 
One patient died as a result of operation. The indication for operation is a pro- 
gressive increase of the deformitj', irrespective of the etiologj' of the scoliosis or the 
age of the patient. The waj' in which this subject is dealt with must prove of great 
use to the surgeon called upon to treat these cases. So impressed is the author 
with the improvement achieved bj' traction on a concave frame that he is disposed 
to use this method instead of plaster jackets in cases not requiring operation. 

This book can be recommended to all seeking information on the subject. It 
should be read bj' everj* orthopjedic surgeon. 


The Inflammatory and Toxic Diseases of Bone : A Text-hook for Senior Students. Bj 
R. Lawford Kxaggs, M.C. (Cantab.), F.R.C.S., Consulting Surgeon to Le^s General 
Inflrmarv, formerly Professor of Surgery in the Universitj' of Geeiw. iJemj \ o. 
Pp. 410'+ xii, illustrated bv numerous photomicrographs by G. H. Rodman, Ji.u., 
Hon. F.R.P.S. 1926. Bristol : John AVright & Sons Ltd. 20s. net. 

In his preface the author questions ivhether the title of this work accmatelj defines 
its scope. It is doubtful whether all the diseases of bone included v; un is 
volume are inflammatorj' or toxic ; but there are also included descrip ions 
diseases in which the bone lesion forms b\' no means the chief part, o v uc ' 
chapters on arthritis deformans and Charcot's joints are the most obAuous e.xamp . 
This remark is not intended to suggest anj' discontent with the aut “F ® ® . ’ 

which is in most respects an advantage, because the author ivrites on v “ ' _ 

him and endeavours to correlate the different bone diseases wth one a , 
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fact the chief debt wliieh teachers of surgerj- and students reading for tlie higher 
examinations -vviU owe to him is the light he sheds upon the inter-relationship of 
osteitis deformans, osteitis fibrosa, and osteomalacia. 

One began to read this book for the purpose of re-kiew, but soon found it so 
interesting and so sound a corrective to inaccurate or loose ideas on the pathologj- 
of the diseases of bone, that it has already served as a great help in the teaching of 
students. IMien one thinks of wliat had to ser%'e in one's o-sx-n student days as a 
description of that extremely important and common disease, acute osteomyelitis, 
and compares it ivith !Mr. Knaggs' chapter, which no student could fail to under- 
stand. one is most emaous of the surgical beginner who can gain his knowledge of 
this subject by the aid of so fascinating a mirror. 

The illustrations are delightful ; one reproduction after Howship of leontiasis 
ossea is perliaps the most beautiful thing to be discovered in any work of surgery. 

To have produced this volume in the course of one's ordinary professional career 
would have been no mean achievement, but to have compiled so complete a patho- 
logical description of what most people regard as a relatively dry and uninteresting 
section of surgical literature after one has put aside ordinar\' professional duties is 
indeed a test of a very high endeavour and most conscientious sense of duty. 


Clinical Surgical Diagnosis. By F. de QfEn\wrs', Professor of Surgerj- and Director 
of the Surgical Clinic at the University of Berne. Translated by J. Sxon'ji.vx, 3I.D. 
Fourth English edition. 3Iedium Svo. Pp. 937 -~ vi, with 750 illustrations and 7 
plates. 102G. London : John Bale, Sons and Danielsson Ltd. 42s. net. 

Tins new edition of de Quervain's Clinical Surgical Diagnosis, the la.st edition of 
which appeared in 1921, is a translation of the eighth German edition wliich was 
published in 1922, with the addition of a large amount of new material to be incor- 
porated in a new edition shortly to be brought out in Germany. The principal 
alterations are in the chapters on the brain and the modern methods in diagnosis of 
renal function, while the chapter on the tlij-roid gland has been completely remitten. 

In dealing witli iiis subject the author considers each part of the body in turn, 
and discusses the means of differentiating between the -k-arious pathological condi- 
tions wliich are to be met there. It is done in a ven.’ practical way : the most 
prominent symptom is taken as a starting-point and its probable cause considered, 
most attention being devoted to the more common diseases, whilst the rarer ones 
are treated in the proper perspective. The book is well written and easily readable. 
A conversational style is adopted as if a verbatim report of a series of clinical 
lectures had been recorded, and the stilted literaiy style which is so common among 
medical authors is avoided. 

The only criticism we have to offer is when the author leaves his subject of 
diagnosis for that of patliologj- or treatment, but this is an infrequent happening. 
For example, on p. 140. when discussing sarcoma of the tonsil, we have ; " ^Ifost 
of these sarcomata are of the lyniphosarcomatous t\-pe and are not genuine tumours, 
even if tlicy cause glandular rnetastases. Treatment by arsenic or X rays often 
causes them and their rnetastases to A'anish. -kvithout leai-ing a trace." This niav 
be tile experience abroad, but it is certainly not the teaching or findin<^ in this 
coiintiy. Again, the treatment of the peritonitis complicating acute appendicitis 
is discussed, and we have : " It must be washed out and thoroughly drained a 
statement wth the first part of which most of us strongly disagree. 

Tile only noteworthy omission is that no reference is made to cholecysto<waphv 
after filling the gall-bladder ivith an opaque salt, a diagnostic method which has been 
siilfieiently long in use. and is sulTiciently useful, to warrant its inclusion in a book 
of this type. These are only minor points, and do little to detract from the valuf- 
of the book as a 'whole. 

The illu.strations are particularly good : they are numerous and well produced 
and It is almost possible to sec a picture of ever\- condition mentioned in the text’ 
or at least of the ones more commonly met with. For a book of reference on the 
purely diagnostic side of surgen- it still maintains its high position, and we can 
confidently recommend it to our readers. 
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Manual of Operative Surgery. By Sir Holbuiit J. Waking, iM.S P R C S Surer 
to and Joint Lecturer in Surgery at St. Bartholomew's Hospital, etc Si’vtii' 

Crown 8vo. Pp. 8G8, with 618 illustrations. 1927. London: Humphrey Milford 
ISs. net. 


This well-knouTi and widely-used manual hardly requires any detailed reyiew It 
first appeared in 1898, and from that date onward has maintained its character for 
clearness and simplicity. Like all small books it runs the risk of hatdng its ori-rinal 
eharacter of brevity lost by constant additions which appear in each fresh edition 
The present edition has been revised throughout and contains some very (rood 
additional illustrations by Maxivell. Probably still further improvement could be 
effected by the omission of operations rarely,'if ever, performed, e.g., that for the 
suture of a badly lacerated spleen. The chapters on hones and joints have not 
undergone much change in the last ten years, and they represent the operative 
surgerj^ class of work rather than a clinical presentation. All the figures of the suture 
of a ruptured patella show the sutures badly placed, with sharp angles and kinks. 
Formal excisions are described as the examinee requires to know them, hut the modern 
operations of arthroplasty are not mentioned. We venture to suggest to the author 
that he ought to decide whether the book is primarily intended for the Final Fellow- 
ship examination or for the practising surgeon. At present it is too much for the 
former and not enough for the latter. 


Therapeutlque chlrurgioale. By P. Lecexe, Professeur a la Faculte de jMedecine de Paris, 
and R. Lekiche, Professeur a la Faculte de Medecine de Strasbourg. Vol. I (pp. 644), 
General Principles, Limbs ; Vol. II (pp. 508), Head, Neck, Thorax, Spine, Pelvis! 
Nose, Ear, and Throat. 1926. Paris : Masson ifc Cie . 10s. each volume. 

Volume III, VTitten by Lecene on the abdomen and genito-urinary organs, has 
already appeared. The three volumes complete a work for which the authors 
deserve the highest praise. Concentrating upon the subject of surgery as a thera- 
peutic agent, it appears to us to he a publication of an original character. In each 
section the indications for surgical treatment are first dealt with. The various 
feasible surgical procedures are then described ; and the results, immediate and 
remote, which may be expected of them are based both on the experience of the 
authors and on the statistics of other well-known surgeons. If the subject is one 
in which the author is specially interested, a most valuable resume of his own choice 
of treatment for picked cases is appended. Everj' chapter is followed by a biblio- 
graphy giving the more important references to the literature. 

Since the work refers to surgical treatment, the problems of diagnosis are not 
referred to, except, as for example in dealing with certain breast tumours, when the 
first step in treatment maj^ be establishing the nature of the tumour by operation. 
For the same reason pathologj' is not dealt with except in so far as a brief description 
of its patholog^' is necessarj’^ to indicate the particular condition under consideration. 
No instruction in pathologj’’ is given, but the familiarity with surgical pathologj' 
necessar 3 ' for the proper understanding of the indications for treatment is assumed. 
The outlines, and not the details, of operative technique are described. 

It will thus be seen that the scope of the work is narrowed down purelj' to the 
problems of the management of surgical cases ; and if it be possible to write a book 
as a guide to ‘ surgical judgement ’ this must surelj’ be one of the most worthj' 
attempts ever made to accomplish so difficult a task. There are selected references 
to the best of all the European and American literature, and these in themselves, 
even apart from the carefullj' reasoned criticism of the authors, make the volumes 
worth reading. One feels that throughout the work everj^thing has been carefulh 
thought out in the light of ripe experience, and there is no suspicion of handing on 
advice with anti quit j' as its onlj’ justification. The familiaritj’ of the aidhors witli 
recent advances all over the world is as amazing as it is stimulating. The enects 

of the war are frequentlj’ to be noted. . ■ j-rr- t * • i- 

In a work which is uniformlj' of such a high standard it is difficult to pic ou 
the specialty valuable sections ; but those b 3 ^ Leriche on the general principles o 
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the treatment of wounds and on the Wood-vessels, and Leecne's eliapters on the 
skull and brain and on wounds and infections of the chest, are perhaps the most 
noteworthy. The part of Vol. II dealing wth the ear, nose, and throat has been 
■^vritten bv Professor F. Lemaitre. 

The authors explain that certain special subjects such as ophthalmic siirgeTV 
and the orthoptedic problems in children are not dealt nith : hut the principles laid 
dorni in these books deseive the careful consideration of all general surgeons — and 
physicians, for these volumes show repeatedly how modem advances are introducing 
fresh surgical procedures which may in time prove 'of value in diseases which up 
to the present have been considered ‘ medical and in which surgeiy as a thera- 
peutic agent has not been employed. 


Cystoscopy. By J.\s. P. IMacaij-ixe, F.R.C.S., Honoraiy Surgeon and Surgeon in Charge 
of the Genito-urinary Department, Salford Royal Hospital, Manchester. Large Svo. 
Pp. 2S4 -h xvi, with ISl illustrations and 12 coloured plates. 1927. Bristol: John 
tyright tt Sons Ltd., 23s. net. 

The author states in his preface that, in the belief that there was a real need for 
a book on this subject, he has ‘attempted the task'; after reading the volume 
ver>’ carefully and with intense pleasure, we venture to assure the author that his 
attempt has been extraordinarily successful, and that this book is a remarkable 
acliievement ; we consider it to be one of the best monographs we have ever 
read, and we predict that it m'U rapidly become the standard work on the subject. 

M'e are extremely grateful to both author and publishers for the convenient 
fomi in which the work has been printed : at last one can study a book on cystoscopy 
without haWng to sit up to a table ; it is beautifully printed, and there is hardly a 
printer’s error in the whole work of 2SJ- pages : the author's style is pleasant and 
easy to follow, and he has taken the utmost pains to make his meaning clear. 

IVith a quite unnecessary- modesty, the author apologizes for the limited number 
of eystoscopic drairings from which he had to choose ; the twelve plates of coloured 
cystoscopio pictures are delightful, are beautifully reproduced, and have in no way 
suffered from their being presented on a smaller page than is usual in a eystoscopic 
atlas. There are also ISl otlier illustrations ; of fhesc, we can say that they are 
charmingly dran-n, are entirely relevant to the text, and help materially in 
elucidating it. 

The book is not merely a manual of eystoscopic technique, hut contains a vast 
amount of clinical and p.itliologieal material : especially good ate the sections on 
tumours of the bladder, on tuberculosis of the urinary- tract, on ureteric catheter- 
ization, .and on the diagnosis and treatment of stone in the ureter ; a former article 
on sy-mptomless h.-ematuria is also included, and is well worth careful reading. 
One of the charms of the book is that, whilst Mr. Macalpine acknowledges the work 
of other urologists, one feels that he is relying so largely on his own experience. 

Perhaps tire two most striking chapters are those on the cystoscope and on the 
e.vamination of a urological patient : we have read many accounts of the mechanism 
of the cystoscope, and have sometimes wondered whether the difficulties of under- 
•standing the somewhat complicated optical s.vstem of this instrument were not due 
to the fact that the nviter himself was not altogetlier clear on the subject : no one 
could possibly tuink this of the present writer ; the whole chapter is a model of 
lucid exposition, and we defy any- person of average intelligence to read this section 
and not have a very- reasonable idea of tlie mechanism of the cystoscope. 

The sections on the care and sterilization of the cystoscope are full of valuable 
advice, and that on the tracing of faults in the electrical transmission should be 
studied by- every- surgeon who uses this instrument. 

The following chapter, on the examination of a urological patient, contains a 
rcnuarkably- good account of how to use this instrument .- the author is e\-identlv 
a rirologist of decided views, but be alway-s gives ample reasons for the belief that 
is in him ; we note that, after a prolonged trial of local anesthesia, he has become 
an adherent of the sacral method, and we remark with sy-mpathv his opinion that 
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“ the best of all anaesthetics is a gentle and educated toueh, and no other kind will 
make up for a lack of this We agree with him that the pain felt by the male 
during cystoscopy is due very largely to the straightening out of the more or less 
fixed curves of the proximal urethra, and that local anaesthesia does little to amelio- 
rate this. He points out that the normal mucous membrane of the bladder is 
insensitive, and that painful sensations there depend on the presence of inflamma- 
tion, and further, that the degree of pain is due much more to the depth to which 
the inflammation has progressed than to its superficial extent, as is well shown in 
tuberculous infection of that organ. 

In this, as in all the other chapters, theory and practice are most skilfully 
interwoven, with the ine\dtable consequence that the reader is convinced that the 
author s methods of diagnosis and treatment are sound ; his occasional references 
to the anatomy and physiology of the urinary tract add greatly to the enjoyment 
of the book. 

After this paean of praise, -we hope the author W'ill not take it amiss if we point 
out that there are some, though only a few, shortcomings in the volume ; thus on 
page 156 the word ‘faceted’ would look more at home with another t, and on page 
105 the word ‘ serpigenous ’ should surely be serpiginous : again, on page 76, the 
name ‘trigonitis pseudo-membranosum’ gives a shock to the most amateur of 
classical scholars ; we have looked up Pilcher's Practical Cystoscopy (2nd edition, 
1915, p. 222), and there we find a condition of the bladder described as ‘oedema 
trigoni membranosum’ ; can this be the same? 

It is only our personal opinion, but we think that, in future editions, the section 
on malakoplakia might well be omitted ; the information given on this rare condi- 
tion is nearly all within inverted commas, and one would so much prefer to have 
the author’s personal experience on some subject with which he is well acquainted. 
If one might make a suggestion for the future, the question of vesical fistul® would 
■well deserve a separate chapter ; also the ■writer’s experience of the after-effects of 
implanting the divided ureter into the bladder ; it has been stated lately bj’ some 
French urologists that the corresponding kidne}”^ after such an operation becomes 
eventually functionless ; Mr. INIacalpine must have seen many such cases, and his 
observations ■would be highly interesting and valuable ; moreover, the question is 
entirely relevant to such a book, as it can be settled only by skilled cystoscopy. 

There is a good index, but no bibliography ; there are a few references in the 
text, but we think future editions ■Nvould benefit by a short chapter devoted to a 
discussion of those w’orks on urology of which the author has proved the value ; 
the usual list of ■works appended at the end of a book is of little value, as there is 
no discrimination as to their relative merits, and the average surgeon has not the 
time or the inclination to look them up. 

In conclusion, we congratulate Mr. INIacalpine on this book ; we think he is 
facile princeps in the art of writing about cystoscopy, and, if it is true that easj' 
■writing makes verj^ hard reading, we fancy that he must be one of those ■ivith an 
infinite capacity for taking pains. 


Le Cancer de I’CEsophage. By L. BEKAnn, Professeur a la Faculte de Sledeeine de Lyon, 
and A. Sabgnox. Medium Svo. Pp. 450, with 76 illustrations. 1927 . Pans : Gaston 
Coin & Cie. 77 fr. 


This volume is one of a series which includes monographs on cancer of the intestine, 
kidney, rectum, thyroid, uterus, eye, and upper air-passages. ^ » monunient ot 

industr 3 % a most extensit'e search having been made in the world s literature tor le 
information the book contains. It may be said to summarize almost et erjd iing 
tbat is kno^wn ■with regard to cancer of the oesophagus. Its faults are that i is \er\ 
long, it is inclined to be rambling in manj' parts, and it does not pow ® 

clearty to anj^ definite conclusions. The length is due to unnecessarj .' E ’ 

and reference to subjects other than cancer. It is indefinite m la le p 
or results of manj^ observers are recorded, and the reader is often e 
own conclusions from this rather confusing mass of statistics. 
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The book starts with a valuable anatomical section which contains a well- 
illustrated account of the problem of surgical approach in operations on the 
cEsophagus. The chapters on etiologj- and pathologj- -with their bibliography make 
it a useful book of reference to anyone working on this subject. The sections on 
diagnosis and treatment contain accounts of all the useful modern methods, but do 
not exclude those that are obsolete, and thus make tedious reading. They do not 
contain any ‘ original ' matter, and they offer no hope of a better outlook as regards 
the curative value of operative treatment. 

The book is illustrated by numerous drawings which on the whole are reasonably 
clear. 

Bailliere's Synthetic Anatomy : A series of Drawings on Transparent Sheets for 
facilitating the Reconstruction of Mental Pictures of the Human Body. By 
.7. E. CiiEEs.wvx, Deputy Jledical O/fiecr of Health for Eej-ton, London. Size of 
Plates 7,! in. x 0 in. Part I. The Upper Arm and Shoulder ; Part II. The Forearm ; 
Part III. The Hand. To be completed in 12 Parts. 192G. London : Bailliere, 
Tindall & Cox. 2s. Gd. each net. 

It is undoubtedly true that the average student of anatomy, when apart from 
actual dissection, often finds a real difficulty in forming a mental picture of the body 
structure in relationship to planes. Dr. J. E. Cheesman, in his Synthetic Anatomy, 
has produced what at the present time is perhaps the best and most convenient 
substitute for the actual body. The idea is not entirely original, but we must 
congratulate the author on his novel conception of superimposing one plane of tissue 
drawings upon the other on transparent sheets. The picture thus presented permits 
the student to earn.- his eye from one body plane to another irithout haling to 
disturb his chain of thought by removing one layer from a model to expose the 
next, or by folding back the leaves of a book. 

Three parts of the twelve which constitute the atlas have been published. 
These deal with the upper extremity. Each part consists of some twelve coloured 
representations, and each of these is carefully calculated to suit the progress of the 
reader's thoughts. In anatomical details the work is extremely accurate. Draw- 
ings and colourings are not lacking in artistic finish. We feel certain that this 
work will form a great asset to students in their study of anatomy, and to all for 
purposes of rapid revision. Each of the twelve parts may be purchased separately 
at the reasonable price of half a crown. IVe congratulate the author on the noveltv 
of his conception and have every confidence in recommending Ins production. 


Anatomie elementaire des Centres uervenx et dn Sympattiique chez IHomme: Vie 
de Relation et Vie vegetative. By P. Gilis. Professeur d'Anatomie a la FacuUe 
dc Jlcdccine de Jlontpellier. Crown Svo. Pp. 232, nith 35 illustrations. 1927. 
Paris : JIasson et Cie. 20 fr. 

Tins little book. uTitten by a professor of anatomy, is intended to give students a 
comiirehensive survey of the anatomy of the central nervous system, and also of 
the sympathetic nervous system. It is intended also to bring out that these are 
not two separate systems but one sj'stem. forming one unit, each part of which 
reacts constantly on the other. The author holds that it is neeessar%' to teach 
students this truth now that the disorders of the central and of the sympathetic 
nervous system play such an important part in medicine and surgerj-. It is a useful 
little book, nvitten on sound educative lines. 


Hernia and Hemloplasty. By Ernest M. Cowcul, D.S.O., H.D., F.R.C.S., Surgeon, Crovdon 
General Hospital : Hunterian Professor R.C.S. Demy Svo. Pp. 12S — xr'i.' with 
illustrations and S plates. 1927. London : H. K. Lewis & Co. Ltd. 9s. net 

Tiierf. is no finality in medicine or surgery. There is more to be said even on the 
subject of hernia and its radical cure. The older surgeons of to-dav have been 
inclined to think that the operation for the cure of inguinal hernia is of the ■ sealed 
pattern' variety. Good as this operation has proved to be. it still fails in a small 
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percentage of cases, and tins little book shows how this small number mav be still 
further reduced by emplojnng some of the plastic methods recently introduced 

It is a really useful book and well repays perusal. If a friendly criticism is 
allowed, and the book goes to a second edition, we would urge that the illustrations 
be improved. The photographs are not sufficiently clear, and semi-diagrammatic 
drawings would be more useful. Then there is a curious little mistake the author 
makes in stating that the fold of the groin indicates the position of Poupart’s 
ligament ’ . With the exception of these minor points we can strongly recommend 
the book. 


Diagnostlsohe und therapeutische Irrtiimer und deren Verhutnng-. Edited 


Professor Schwalbe. Eigiitli 
External Hernia (Hoiilbaum). 
Tbieme. M. 10.50. 


...laeuc irrtumer und deren Verhutnng. Edited bv 
itli part : Peritoneum (Kleinschmidt), Appendicitis (Payh), 
■m). Pp. 261, witii 36 illustrations. 1920. Leipzig : Georw 


This is a part of a large System dealing with diagnosis and treatment. It is a very 
careful and complete discussion of the mistakes that are liable to he made, relatino- 
both to the main diseases under consideration and also all the possible comjdication^ 
The treatment of each disease and complication is also dealt with very fully, special 
attention being paid to the things which may go wrong at everj' turn. 

There is perhaps a little owrlapping in the first two sections of the book, because 
the first deals with peritonitis including appendicitis, and the second is concerned 
only with appendicitis in its various forms and with all possible complications. 
This section (132 pages) by Professor Payr, of Leipzig, represents the bulk and the 
most important part of the book, and constitutes a most valuable monograph on 
the subject. The chief drawback to these articles is perhaps the absence of any 
tabulation, so that any particular point on which it is desired to seek information 
has to be searched for rather closely ; but this drawback is minimized by an excellent 
index. The illustrations are scantj'-, and this fact also makes the reading of the 
text more tedious ; but as a thorough discussion of the difficulties in diagnosis and 
treatment of peritonitis, appendicitis, and external hernia, it forms a most valuable 
work of reference. 


lies Paneveatites aiKues cUirurglcales. By Piebiie Bkocq, Chirurgicn des Hopitaux. 

Pp. 188, with illustrations. 1926. Paris; Masson et Cie. 4s. 2d. net. 

It is always instructive to reconsider a series of observations made over a period of 
years and to rearrange facts in their proper perspective. The author has prei'iously 
made twelve contributions to the literature on the subject of acute pancreatitis, 
and in his latest book reviews liis published eases, together with twenty new ones. 
The hook is based on a studj' of 340 cases of the i-arious types of acute pancreatitis, 
together with a large number of cases of the disease produced experimentally in 
dogs. He is, therefore, well qualified to discuss the subject and to draw conclusions 
as to the clinical and pathological course of the disease. 

On the clinical side the picture of the disease is clearly drawn, and its progress 
from the early vague attacks of abdominal pain to the acute attack, its operative 
treatment and sequela;, are laid doivn in detail. The only criticism which we would 
offer is that he is a little too insistent that a cholecystotomy should not be performed 


rvhen operating for the acute disease. . . . 

On the pathological side the picture drawn is logical and convincing. 4 is 
maintained that tryptic digestion and not infection is the starting-point, and t la 
if the latter occurs it is secondary and accidental. He says that the aetiva 'dd ° 
the trypsinogen is usuall}^ due to something gaining aocep to the pancreas a ong le 
duct of Wirsung, and, if he is perhaps a little too prejudiced as to tins exp ana ion, 
he brings much evidence, both clinical and experimental, to support nis ^ leu s. 

This hook fulfils a verv useful purpose in putting clearly the presen posi o 
of acute pancreatitis in all its aspects. The text is good, the illustrations ^re r e 
reproduced, and we can confidently recommend it to those who arc in eres 
the subject. 
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eeyiews and e^otices of books 

Practical Methods in the Diagnosis and Treatment of Venereal Diseases. By David 
Lees, D.S.O.. M.A., F.B.C.S. (Ed.), Surgeon in Cliarge of Venereal Diseases, 

Boyal Infirmary, Edinburgh. AYith an Introduction by AVm. Bobertsox, M.D., 
F.R.C.P.. D.P.li., JI.O.H. Edinburgli. Crown 8 vo. Pp. G05 + xvi, illustrated. 1927. 
Edinburgh : E. &: S. Livingstone. 15s. net. 

If a jiopular novelist could be induced to rewTite this book it might become a 
‘best seller’ in the medical world. Unfortunately the literary standard falls short 
of the clinical, and the numerous split infinitives and pleonasms, coupled with the 
inordinately frequent use of such words as ‘ carefully", ‘ exliibition ", ‘ exhibited ", tend 
to jar on the reader. 

The section dealing with sj-philis is extremely good and the illustrations are 
excellent ; differential diagnosis, which is so important, is well done. That on 
gonorrhoea is hardly so good, hut the teaching is eminently sound. 

Vaccines are accorded the importance they deserve, hut diathermy is dismissed 
in two lines, and hexj’l-resorcinol is not even mentioned. Such expressions as 
•normal" (for physiological) saline, ‘male gonorrhoea", ‘the venereal patient’, and 
‘alternately" (for alternatively) should not occur. The general impression conveyed 
is that the materials have been carefully and laboriously collected and then ivritten 
up hurriedly and without due tliought. A second and improved edition may be 
predicted in the near future. 


Guy's Hospital Reports. Edited by Arthur F. Hurst, JI.D. Vol. LXXVII (Vol. VII, 
Fourth Series), Xo. I, Januaiy, 1927. Medium Svo. Pp. 12C, illustrated. 1927. 
London : Lancet Ltd. .Annual subscription, £2 2s. net ; or 12s. Cd. net per issue. 

This volume does not contain much of interest to surgeons, beyond an article by 
■\V. H. Ogilvie on "* Ttvo Cases of Epitheliomata Occurring Simultaneously in Different 
Parts of the Body These occurrences are rare, hut are always interesting and 
justify publication. 


LISTERIANA. 

1. Reminiscences of Lister, and of his Work in the Wards of the Glasgow Royal 

Inflrmai-y. By Sir Hector Cl^vre C.\merox, C.B.E.. LL.D„ M.D.. etc.. Consulting 
Surgeon, Glasgow Royal Infirmary-. Medium Svo. Pp. 45, with 3 plates. 1927! 
Glasgow : .Jackson, AVylie & Co. 2s. 

2. Lister as I Knew Him. By .1. R. Leesox, M.D.. C.M. Ed., F.L.S., F.R..A.S., Senior 

Consulting Physician, St. .John's Hospital. Twickenham. Demy Svo. Pp. 212 4 - xi, 
with 2 platc.s. 1927. London : Bailliere, Tindall & Cox. Ss. Gd. net, 

3. Lister and the Lister Ward in the Royal Infirmary of Glasgow. Roval Svo. 

Pji. 132— xvi. with several plates, 1927, Glasgow: .lackson, IVylie A- Co. 12s.' Gd. net. 

These three volumes are the direct outcome of the Lister Centenary. Two of them 
can he read with pleasure : the third only with shame not unmingled with rioliteous 
anger. ' " 

Sir Hector Cameron and Dr. Lecson are both hero worshippers. Their reminis- 
cences of Lister whilst he taught and worked at Glasgow are full of interest, and 
form a fitting supplement to Sir Rickman Godlee's Lord Lister. Thev tell of him 
as a inan with like parts as ourselves, hut saved by his Quaker ancestry from similar 
passions. Both speak of the personal affection he inspired ; of his minute attention 
to detail : of the unswerving pursuit of his ideal : of his professional isolation ■ of 
his entire ahsenee of self-seeking : of his generous nature : of his kindliness of heart • 
and of his hajipy. though childless, home life. Working with him and under him 
they seem to have been ignorant of his true greatness or of the revolution which 
he was effecting in the practice of surgery. They recognized that to him each 
patient was a poor man or a iioor woman whose feelings were to he respected and 
whose wounds were to he healed more quickly and more safely than those of his 
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colleagues. They saw a constant succession of surgeons from foreign countries who 
followed his practice, but of the great underlying principles which he was slowlv 
formulating they remained in ignorance. Dr. Leeson’s book is especially valuable 
because he went straight from the newly-built St. Thomas’s Hospital in London 
where Miss Nightingale had already introduced the modern nursing system to the 
Royal Infirmary at Glasgow, w’hich maintained the old tradition of ancient wards 
and inferior nursing. In London he left hospitalism in spite of the palatial housin<i • 
in Glasgow he found healing by first intention in the most inferior surroundings’ 
How this occurred Dr. Leeson e.vplains most clearly. ” ’ 

Lister and the Lister Ward is a record of the most astounding piece of wanton 
vandalism ivhich has occurred for many years past. It is of a piece with the 
destruction of the manuscripts of John Hunter by Sir Everard Home. The Royal 
Infirmary of Glasgow has recently been reconstructed, and the opportunity occurred 
of keeping the male accident \vard in which Lister did his monumental work. The 
Managers at first intended to preserve it, but evil counsels afterwards prevailed ; 
the vote was reseinded, and, in spite of remonstrances received from many parts 
of the world, the ward was pulled down and the site is now derelict. The H'’ellcome 
Historical Medical Museum, thanks to the energy of Mr. C. J. S. Thompson, then 
the Curator, secured a part of the ward and some of its furniture. These have 
been put together, and it is possible to get an idea of what the ward looked like ; 
but the genius loei is wanting, and what should have been preserved for ever has 
now been permanently destroyed. 

This volume records, so far as can be done in words, plans, and illustrations, 
the history and appearance of the Infirmary buildings. It is thus a fitting supple- 
ment to Sir Hector Cameron’s Retniniscenees and to Dr. Leeson’s account not only 
of Lister as a man but of the conditions under which he worked first in Scotland 
and afterwards in England. The three books ought to be read by every operating 
surgeon, for thej^ will teach him how great an advance has been made by a single 
generation. 

Lister’s Centenary Exhibition at the Wellcome Historical Medical Museum ; Handbook. 

Pp. 210, illustrated. 1927. London : The Wellcome Foundation Ltd. 

The Wellcome Historical Medical Museum : Handbook indicating the chief Features 

and Objects Exhibited in the Museum. By HExnv S. Wellco.me, Director, and 

L. W. G. Malcolm, M.Sc. (Cantab.), F.R.S.E., C’onserv.ator. Pp. 118, illustrated. 1927. 

London : The Wellcome Foundation Ltd, 

Members of the medical profession throughout the world who are interested in the 
historj^ of their calling owe a debt of gratitude to Mr. Henry S. Wellcome for the 
magnificent museum he has gathered together in London with the help first of Mr. 
C. J. S. Thompson, more recently of Mr. L. AV. G. Malcolm. The Lister Centenary 
Exhibition owes much to both these Conservators. The energj’ and foresight of 
Mr. Thompson secured a part of the Lister Surgical AA'^ard and of its furniture when 
the Directors of the Royal Infirmary at Glasgow pulled it down. The organizing 
power of Mr. Malcolm has led to a rare display of Lister relics which are catalogued 
in the two volumes just issued by the AA'^ellcome Foundation Limited. Sir Hector 
Cameron introduces them with a lively account of the evolution of Lister s system 
of antiseptic surgery. He tells his story with the advantage of firstJiand know- 
ledge. He served for two periods as Lister's house surgeon, ivas Professor o 
Clinical Surgery in the University of Glasgow, and remained a f^end of the A aster 
throughout his life. Sir Hector’s introduction is followed by a Life of Lora is cr, 
and a very useful list of his house surgeons and dressers in Glasgow’, Edinburg i, an 
London. Both books are remarkably w’ell illustrated. 



THE 

BKITISH JOURNAXi OF SURGERY 


VOL. XV. 


OCTOBER, 192T. 


No. 58. 


EPOCH-MAKING BOOKS IN BRITISH 

SURGERY. 

By Sir D’ARCY POSTER, K.B.E., London-. 


n. CERTAIN WORKS OF CHIRURGERIE 
BY THOMAS GALE, MAISTER IN CHIRURGERIE. 

Tim fifteenth centun* in England was so distracted by wars and rumours of 
wars that the works of John Arderne, Gui de Chauliac, and John of Vigo had 
to suffice for the instruction of surgeons. Who could sit down in London to 
write a text-book when the watch of ten thousand men, often with the Mavor 
himself at tlie head, rvas parading the streets nightly to ensure the peace of 
the City ? Surgeons did not begin to wTite about their art until the sixteenth 
century was well ad\-anced, and then, as if they were taking stock of surgical 
knowledge, they Avent back to the old manuscript sources, and there came 
into existence such a book as Vicary's Englishman's Treasure. Nearly twenty 
years later — that is to say, in 1563 — Thomas Gale published his Surgery in 
three parts : first The Institution of a Surgeon, then his Enchiridion or Manual 
of Surgery, and finally his Treatise on Gunshot and The Office of a Surgeon. 

Of these. The Institution of a Surgeon is the most interesting. It is 
thrown into the form of a catechism, a method AA’hich had been used in teach- 
ing midAA-ives as far back as ^loschion, Avho lived about the year 5S0 a.d. 
The speakers are John Abates, avIio was an examiner in the Barber-Surgeons’ 
Company in 1570 ; Maister Thomas Gale himself, who had been Master of 
the Company in 1561 : and John Field, Master of the Company in 1577. aa’Iio 
had been the servant and friend of Richard Ferris, a surgeon held in the 
highest rcsjicct by liis felloAi's, but of wliom little is non- known, for he does 
not apiicar to have Avritten anything. Yates, Gale, and Field Avere all Avell- 
knoAvn surgeons, therefore. Gale being the eldest. 

John Yates begins the dialogue in the true spirit of Elizabethan times : 
“ Phmbus Avho chaseth aAvay the dark and uncomfortable night castinfr his 
golden beams on my faee Avould not suffer me to take any longer sleep but 
said : .\Avake for shame and behold the handiAvork of our sister Flora. hoAv 
she liath revested the earth Avith most beautiful colours, marvellouslv set in 
trees, plants, herbs and floAvers ; insomuch that the old and withered coat 
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of Winter is quite done an-ay and put out of remembrance ; at u'hich words 
of Phoebus my heart quickened in me, and all desire of sleep was eft 
soon forgotten. herefore I am now eome into this beautiful meadow 
to recreate myself and gather some of those pleasant herbs and flowers 
which here do grow. But let me see, methinks I see two men walking 
together and reasoning also very ernestlj-. I will approach nearer unto 
them, perchance they be of my acquaintance ; surely I should know' them. 
I am deceir'ed if the one be not my friend M. Gale and the other ISIaister 
Field. It is so indeed, wherefore I will go and salute them. God that 
hath brought us together into this place make this day prosperous and 
fortunate unto you hoth. 

“ Tho. Gale : Brother Yates, the same we wish unto you and you are 
welcome into our companie. 

‘•John Field : This fair and pleasant morning will not suffer Maister 
Yates to keep his bed, but leaving the city he roameth the fields to espy out 
some strange herhs unto him j'et unknown. 

“Jonx Yates ; I must of force eonfess that you do hit the nail on the 
head, but since my hap is so fortunate as to meet with you both and that now 
in this pleasant morning I would leave off my former determined purpose 
and require you to enter into some talk of surgery. 

“ Tho. Gale ; Your request is honest and reasonable and therefore not 
to be denied. 

“JoHX Field : We were about the like thing whenas you saluted us, 
wherefore renewing our first talk we will accomplish your desire.” 

The trio then discuss the writers on surgery, the etjTnologj' of the word, 
and the low state into which surgery had fallen. They agree that the opera- 
tion of trephining is satisfactory, and Gale says : “ In my judgement the 
trepan is most necessary and of an excellent invention in hurts of the head. 
For without it where the cranium is fractured, bruised or depressed you shall 
little prevail ”. He quotes a case in illustration when “ Anno 1559 in Cam- 
bridgeshire a servant of one Jlr. Wroth riding in the fields and leading a young 
horse in a halter tied fast about the arm of the servant, the horse being wild 
and not broken, starting aside, unhorsed the man and drew him by his arm 
about a great field so long that what with striking, what with drawing, haling 
and pulling, being wearied he stood still until company came and unloosed 
the lialtcr. and took up the man half dead and conveyed him unto his master's 
house. Chirurgeons were sent for who finding the sen-ant speechless and 
witliout rciTicmbrance of any one whom he saw departed and left him for 
uneurable. Hr. Wroth sent for me and I seeing him speechless and without 
rcmombrancc conjectured the hinder part of the head to be hurt and smitten 
of the horse, which I was more certain of when feeling that part I found it 
soft. Wherefore I, taking off the hair, did first make incision and after that 
set a trc])an on his head and bored the cranium through and took out the 
piece of bone ; which done, there issued out much blood, black in colour. 
Tlic nc.xt day following the servant spake and came again to his perfect 
remembrance and I using things in this cure as art required God restored the 
man in my hands to his perfect health." To this .Tohn Yates replies : 
“ Tin's was a worthy cure and tiiis is a noble instrument.” 
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Inflammation and ulcers are then spoken of, and afterwards hernia. 
John Yates asks : “ And what judge you Epiplocele to be ? ” John Field 
•answers : “ I will not only speak of that but also of the other kinds of Hernia. 
An epiplocele is a tumour coming when the Omentum falleth into the purse 
of the testicles. And by the like reason Enterocele taketh its name when the 
intestines fall into the aforesaid place. And enteroepiplocele followeth when 
both Omentum and the intestines fall into the scrotum or purse of the testicles. 
Furthermore Bubonocele happeneth when the Peritoneum is ruptured or 
wounded by the flanks. Exomphalos is a tumour pertaining to the over- 
thwart muscles of the Abdomen, which being relaxed there followeth a starting 
or eminence of the navel.” Master Gale cuts short the discussion with the 
remark : “ My brother Yates doth the more readily conceive the differences 
of these kinds of Hernia for that he hath a peculiar way of curing some of 
them, especially of Enterocele, wherefore we will no longer stand in uttering 
the differences of them.” 

Of fractures Thomas Gale says: “There be two kinds of .fractures, a 
simple fracture and a compound fracture. 

“ John Yates : What is a simple fracture ? 

“ John Field : A simple fracture is a solution or division of continuity 
made in a bone without any other affect joined with it. 

“ John Yates : What is a compound fracture ? 

“ John Field : It is also a solution of unity made in the bone, having 
one or more affects to it connected and joined. 

“ John Yates ; How many differences be there of fractures ? 

“ Thojias Gale : You must note that like as there be simple and com- 
pound fractures, so in like manner there be differences of fractures both 
simple and compound. Wherefore let me know of which fracture you would 
know the difference ? ” 

To which John Yates in assumed humility replies : “ I would right 
gladly understand all the differences, although for want of knowledge I cannot 
orderly demand of you. Wherefore I pray you first to begin with the differ- 
ences of simple fractures and tlien to the compound ”, which Thomas Gale 
does at some length. 

Then comes the question of the suture and dressing of wounds, about 
which John Yates says : “ I pray you let no time herein be lost for loth I were 
to depart without the knowledge of them and for that you first made mention 
of stitching I pray you first begin with it.” Thomas Gale describes three 
kinds of suture, and John Field says : “ the needle must be long and sma,ll, 
being three square, the eye hollowed in that the thread may the more easily 
follow.” And John Yates sums up the whole matter of the discourse by saying : 
“ I will repeat in brief words so much as I can remember . The dialogue 
ends by Thomas Gale inviting them to supper. ‘ And now behold, we be 
come to the City. Wherefore we will now leave off talk here and you both 
shall this night take part of such cheer as God hath sent me, and let us recreate 

our spirits and be merry I pray you. 

“ John Field : I thank you heartily. Sir, and I rejoice that my brother 
Yates hath so firm and perfect a memory. God send more such to follow 
Chirurgery. 
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“ Jonx Yates : I thank you both for the great benefit I have received 
at your haiids and God grant me to spend many days in this sort."’ 

Gale must have been a thorouglily good fellow as well as a good surgeon, 
for we read that in 1562 — the year before this treatise was published — there 
was a great (archery) shooting of the Barber-Surgeons for a great supper at 
their own hall and they had six drums playing, and a flute and two great flags, 
and as a shot was won down went one and up the other, and IMaster Gale and 
his side won the supper. His teaching was sound and was the result of 
experience in rva’r. He says in his Treatise on Gunshot, after quoting cases 
where he had exercised a masterly inactivity and the patient had recovered : 
“ These I do bring forward only for example's sake, that other Chirurgions 
being in the wars should not too much busy themselves or put the patient to 
pain and in danger in taking out the shot." 

Gale's treatises are less racy than those of Jolm Ardeme. They con- 
tain, too, somewhat more theory and less personal experience ; but they are 
full of sound common sense, and the teaching is well suited to those rvhose 
surgical knowledge was of the slightest. 
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SOME NOTES ON THE CLINICAL FEATURES AND THE 
DISTRIBUTION OF SECONDARY DEPOSITS IN 
BONE FOLLOWING CARCINOMA OF THE BREAST. 

By D. H. PATEY, 

SnUGICAl REOtSTEAR, MIDDLESEX HOSPITAL, LOXDOX. 

The appearance of bony deposits secondary to carcinoma of tlie breast is as 
a rule regarded by the surgeon as an indication that the disease has passed 
out of iiis province. Tlie patients tend to drift to infirmaries, or to special 
homes for inoperable malignant disease, or are attended by their family doctors 
at home until death supein'enes. In any ease, they are i^ery often lost sight 
of by the surgeon unless he is connected with some such institution as the 
above. It was tlierefore thought that an account of some of these patients 
would prove of value. 

The series here recorded consists of eighteen cases which have come 
under observation and treatment at the Middlesex Hospital since October, 
1924. They may be accepted as representatii'e examples of the varieties of 
this condition seen at the aboA'e institution, though they by no means consti- 
tute the total number of cases whieh haA’-e presented themselves during this 
period, a considerable number being lost sight of after the diagnosis has been 
established. For descriptiA'e purposes, they may be subdiidded into three 
categories : Group A — represented by Cases 1 to 10 — this, for reasons to be 
discussed later, may be called the ‘diffuse’ group; Group B — represented by 
Cases 12 to 18 — the ‘localized’ group; Group C — represented by one case 
only, Case 11 — the ‘mixed’ group, so called because the features of both 
former groups are combined. 

GROUP A: THE ‘DIFFUSE’ GROUP. CASES 1 TO 10. 

The essential feature of this group is the Avidespread nature of the bony 
deposits (avcII shoAAm in Figs. 128—137), and this can only be adequately 
demonstrated clinically by a complete bony X-ray examination. In the 
earlier cases local X-ray examinations only Avere made of suspected parts 
of the skeleton. This probably resulted in the non-appreciation of the 
Avidespread nature of the disease, for AA'hen the complete examination Avas 
made deposits Avere frequently found in bones AA'here they Avere least expecte . 
For example, unsuspected deposits AA'cre demonstrated skiagraphically in t le 
scapula and humerus regions in Cases 4, 5, and 9, and in the pelvic bones in 
Cases 5 and 6. For this reason a AA'hole skeleton examination is necessary 
AAdiere exact knoAvledge is required ; but, as the bones beloAA 
elboAV are so rarely inA'oh^ed, they may, from motiA^es of economy, e exemp 
from routine examination unless there is some special indication. 



EONB DEPOSITS POLLOWING BEBAST CAE^CEB 183 

The interpretation of the radiograms requires the co-operation of a 
radiologist. Usually the X-ray signs are so definite that diagnosis is easy, 
but in the earlier stages an expert opinion is advisable. Even then it is often 
impossible to be dogmatic, and one can onty note the presence of suspicious 
rarefied areas, and re-examine at a later date, and in several cases of this 
series it vas found that the re-examination enabled a tentative diagnosis 
to be converted into a positive. At every opportunity X-ray findings 
should be checked by post-mortem examination. 

Relationship to Operation. — Three cases of this series {Cases 5, 9, and 
10) developed their bony deposits before the diagnosis of the primary breast 
tumour was made. Case 10 had been treated in two other hospitals for 
tuberculous disease of the spine, and Case 9 was diagnosed as suffering from 
‘back strain’, and in both the primary breast tumour was not noted either 
by the doctor or the patient until the result of the X-ray examination caused 
a routine search to be made for a primary growth. There appears to be 
something peculiar about these growths which makes them more liable to 
metastasize than to form a prominent local mass. Thus, at the present time, 
two years after the bony deposits were discovered, the primarj^ tumour of 
Case 9 is still in what would be an operable condition were it not for those 
deposits. The remaining seven cases of this group had had an operative 
removal of the primary gronth, and in all except one the bony recurrences 
became manifest within the first twelve months or so following operation. 
This was associated with local or glandular recurrences in four cases (Cases 
^2. 3, 7, and 8), and unassociated in three cases (Cases 1, 4, and 6). The 
state of the latter patients is usually the more comfortable owing to the 
absence of what tends to become a foul, sloughing mass of gronth, and for 
this reason life is often longer. 

Distribution. — 

Pelvis. — ^The peh'ic bones are particularly liable to involvement. In 
c^-ery case of the ‘diffuse’ group, except Case 7, deposits were demonstrated 
in these bones. Sometimes the whole pelvis is infiltrated with growth, 
but often certain areas are specially affected, the two chief being (1) the 
region of the sacro-iliac joint, and (2) the pubic and ischial rami and the 
neighbourhood of the acetabulum. The latter site is often associated with 
involvement of the head, neck, and upper end of the corresponding femur. 
Peh-ie bone deposits are in the majority of cases symptomless, giving no 
evidence of their irrescnce until the X-ray examination. In some, suspicions 
may be aroused by such symptoms as gnawing pains often referred to the 
upper part of the thigh. In the later stages (e.g.. Case 9) there may be a 
falling in of the affected side of the pelvis, as a result of which the correspond- 
ing trochanter is less prominent. 

Scapula . — Deposits arc not infrequently found in this bone. As in the 
jielvis. they tend to be ‘silent’ clinically, though of somewhat rarer occurrence. 
The cancellous tissue near the glenoid cavity apj^ears to be the fa\'ourite site 
^Yith this is often associated growth in the upper end of the humerus. 

Ribs . — The ribs were affected in this series in the more diffuselv involved 
oases such as Ca.se 5 and Case 9. 

Spine . — The vertebral bodies are common sites for metastases, as will 
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be seen from the diagrams. The lumbar region is the earliest and most 
markedly involved. As a rule the disease affects a number of adjoining 
vertebra, but in one case, Case 7, one vertebra only, the 3rd lumbar, vas 
involved. This, however, would appear to be exceptional. Only a minoritv 
of cases showed signs of pressure on the cord. Tims Cases 3, 4, 6, 9, and 10, 
all of which had well-marked spinal recurrences, showed no cord symptoms. 
Cases 1, 7, and 8, on the other hand, developed pressure signs. Cases 1 and 8 
having paraplegia with urinary retention, and Case 7 pressure symptoms of 
a temporary nature only. Some of the more diffusely involved spines, c.g.. 
Cases 4 and 6, developed a generalized progressively increasing kyphosis. 
This made it technically difficult to define precisely the outline of the 
^mrtebrffi on radiographical examination. 

Femur. Deposits were noted in the head, neck, and upper end of the 
femur in several instances. There is no example of spontaneous fracture as 
a complication in this series, possibly owing to the early recognition of the 
presence of growth, and the consequent a^'oidance of weight-bearing and 
other traumata. Tlie lower end of the femur was involved in one case only. 
Case 10. 

Peripheral Bones of the Lower Limh. — In no case was growth found in 
the bones below the knee. 

Humerus. —Deposits were present in the upper end of this bone in Cases 4, 
5, and 9. This lesser susceptibility as compared "with the femur runs parallel 
with the same feature in the scapula as compared with the pelvic bones. 

Peripheral Bones of the Upper Limb.-— No growth was found below the 
middle of the humerus. 

Shull. — The skull was not radiographically e.\'amined in a sufficient 
number of cases to justify any conclusions ; but though clinically no case 
gave evidence of deirosits, extensive invasion of the vault was present in 
Case 5, and a suspicious rarefied area in Case 6. 

The present stud)’’, therefore, confirms post-mortem figures^ in showing the 
comparative freedom from recurrence of the peripheral bones of the limbs. 
Since the present series was collected, however, one case has come to post- 
mortem Avith diffuse invohmment of the tibia, but this is probably e.xecptional. 

Prognosis, — By the time that the disease has become so Avidespread as 
to inAmhm diffusely the skeletal structures, the ultimate prognosis is, of 
course, hopeless ; but the condition is compatible in some instances with 
months or even years of fairly comfortable life. Thus, Case 6 is still (July, 
1927) aliAm and comfortable, though the deposits shoAvn in the diagram AA'ere 
present in September, 1925, and Case 9 is alnm and in fair general health, 
though it is probable from the historj’’ that the bones haA'e been inA'oh’ed 
since February, 1925. Death occurs from exhaustion and asthenia, coming 
more quickly in cases Avith Ausceral deposits and in patients AA’ith signs oi 
pressure on the spinal cord. If tliese are absent, hoAvcAmr, an early death 
need not necessarily be anticipated. 

Treatment. — This is usually palliatiA’e only, sedatiA’es being gh en or 
the pain, and general nursing measures instituted. Some complications, as 
spontaneous fracture and pressure on the spinal cord, should be an^cipatec , 
and treated by rest in bed, and a spinal jacket Avhere necessary. Posterior 
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root section was done in one instance (Case 1), but failed to give any relief. 
As it is a diffuse condition, such localized therapeutic measures as surgery or 
radium are of little value, and on theoretical grounds,, if ever the cure of these 
cases becomes possible, it n-ould seem that it must be through some general 
therapeutic agency. In rare cases, such as Case 7, when the symptoms are 
due to a deposit in one bone, marked temporary improvement may be 
obtained by deep X-ray therapy. This patient had grou-th in the 3rd lumbar 
r-ertebra only, and before treatment was confined to bed, unable to walk, and 
had marked difficulty with micturition. Following a course of deep X-ray 
treatment by Dr. Webster, she was able to walk about the ward, and even 
returned home for a holiday. This was accompanied on X-ray examination 
by a compressed and almost obliterated 3rd lumbar vertebra. Later, however, 
ileath residted from visceral recurrences. 

GROUP B: THE ‘LOCALIZED’ GROUP. CASES 12 TO 18. 

The essential feature of this group, in contradistinction to the previous 
one, is the development of a deposit in one or more of the bones adjoining 
the field of the primary growth, i.e., the sternum or the ribs. The whole 
process, therefore, remains relatively local, and is open to successful attack 
in the early stages by such local therapeutic agents as radium. One case. 
Case 12. is an e.xample of a local rib recurrence, and, follouing the treatment 
of this by radium, no other lesion has occurred. The remaining six cases are 
intercostosternal recurrences, the main features of which, and their treat- 
ment by radium, have been described by Handley.- Briefly, one notes the 
appearanee of a swelling at the junction of the ribs and sternum, usually on 
the same side as the primary breast tumour (see Fig. 139), and it may be 
yeare after operation. Thus in Case 15 it was seven years, and in Case 16 
twelve years. The mass, if untreated, continues to grow, and may eventu- 
ally ulcerate to form a foul discharging sore as in Case 15, and mav also 
spread deeply towards the mediastinum. The first indication of this clinic- 
ally. c.g., Case 14, is often hoarseness of voice due to pressure on and 
paralysis of the left recurrent laiumgeal nerve. Death supervenes in the 
majority of cases as a result of the mediastinal spread. If treated at an 
early stage, liowe^'cr. complete disappearance of the groudh may occur : oi-. 
failing this, the tendency to ulceration superficially may be abolished, allow- 
ing death to take place with less pain and discomfort from the mediastinal 
spread. The problem, therefore, is completely different from that of the 
‘diffuse’ group, in that the disease, though often deeply rooted, remains 
relatively localized. 

GROUP C: THE ‘RHXED’ GROUP. CASE 11. 

This groip:) consists of one case only (Cnsc 11). in which the features of 
both preceding groups arc combined. This patient, in Januarv. 1924. was 
treated with buried radium for an intercostosternal recurrence, following 
which she remained quite well and apparently free from grossth until October 
19‘2G. when deposits in the 2nd to the 5th cervical vertebne were demonstrated 
-V radiogram was taken of the pelvis at this time as a routine measure. 
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although no suggestive symptoms were present, and a very early gro^^•th was 
found in the right ilium. Now (Mareh, 1927), six months afterwards, pain 
in the region of the right hip is being complained of. This case is of great 
interest in that, in the same patient, w'e have the combination of the 
‘localized’ type of bony deposit with ‘cure’ following the use of a local thera- 
peutic agent (i.e., radium), and the ‘diffuse’ type for which only palliative 
measures can be adopted. 


DISCUSSION. 

Since the two processes are clinically so distinct, it is probable that their 
pathology is equally so. The localized intercostosternal recurrence may arise 
theoretically in two ways : first, by direct spread from the overlying 
permeated lymphatic plexus ; or, secondly, from the internal mammary chain 
of glands which have been invaded either directly or retrogradely from the 
supraclavicular glands. The second theory is the more probable, as it better 
explains the great liability to mediastinal spread. 

The ‘diffuse’ t}'’pe of bony recurrence, on the other hand, results from 
some diffuse method of spread, either lymphatic according to Handley, or 
blood-borne as concluded by Piney.® From the clinical nature of this inves- 
tigation, no conclusions can be here offered on this pathological point. The 
comparative youth of some of the cases of the ‘diffuse’ group is rather in 
favour of the blood-stream agency. On the other hand, the tendency which 
some cases (e.g.. Cases 3, 4, and 9) show to greater involvement of the bones 
on the side of the primary breast tumour would rather support the lymphatic 
route. But the cases are too few to justify any conclusions on this score : 
all that can be said is that the deposits result from some diffuse process. 


CASE REPORTS. 


Case 1. — H. H., age 01. Radical removal of the left breast elsewhere in 1922. 
Twelve months following operation, she eommenced ha-sdng girdle pains and dillicultj’- 
in walking. Five weeks before admission to the Cancer Wing she had had division 
of the posterior nerv'e-roots without any very marked benefit. 

On examination in October, 1924, there was no evidence of local or glandular 
recurrence ; complete paraplegia, with retention of urine and incontinence of faeces. 
Some weeks after admission thickening iras noted in the region of the great trochanter 
of the right side. Discharged home November, 1924, rapidly going downhill. ^ 

limjs : Local examination only made, lower dorsal region and right hip-joint, 
and showed : (1) Infiltration and collapse of the 9th dorsal vertebra ; (2) Earh 
•deposits of growth in the region of the trochanter and neck of the right femur and 
the right descending ramus of the ischium. {Fig. 128.) 


Case 2. — E. H., age 41. Radical removal of the left breast elsewhere in August, 
1924. May, 1925: left-sided supraclavicular glands removed. Au^ist, 1925: 
the patient began to suffer from shortness of breath and cough, and stiffness ot the 


left arm and leg. , , 

Examination in October, 1925, showed sear recurrences, ulcerated recumence 
to the left side of the upper part of the sternum, and chain of glands m the left 

posterior triangle. /t \ t- 

X Rays showed (from upper dorsal spine to top part of pelvis) : (1) 
secondary deposits in the chest ; (2) Extensive deposits in both pelvic bones an i 
■sacrum; (3) Definite deposits in the last lumbar vertebra, and . early ® ^ 

the upper dorsal vertebrae. {Fig^ 329.) Discharged at omi reques i o\. , o. 
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Case 3.— M. E., age 50. Eadical removal of the left breast elsewhere in 
February, 1925. Recurrence in right breast, and palliative removal of this breast 
in June, 1925. 

On examination in October, 1925, multiple nodular skin deposits were found 
on the chest, chiefly at the front and sides, more marked on the left side Xo 
demonstrable glandular or visceral recurrence. Discharged at oira request 

Heard of in August, 1926— still alive, but in pain. 

X Rays: Complete X-ray examination made, showing: (1) Xo evidence of 
deposits in any of the peripheral bones of the limbs : (2) Deposits 4th and 5th lumbar 
vertebra; : (3) Deposits m sacrum and ilium in the region of the right sacro-iliac 
joint ; (4) Suspicious area in head and neck of the right femur. (Ffg. 130.) 

^Case 4.— R. G., age 41. Radical removal of the right breast, elsewhere in Jlay, 

1925. Admitted to Cancer AVing Xov. 30, 1925, on account of general asthenia, 
and progressively increasing dorsal kjiihosis, which in the first instance was stated 
to be an adolescent condition. Gradually went downhill, the deformity of the 
spine increasing, but no evidence of pressure on the cord developing ; died' Alay 20, 

1926, with symptoms suggestive of intrathoracic recurrence. Patient had no 
evidence of local or glandular recurrence. Post-mortem refused. 

X Rays : Complete X-ray examination made, showing : (1) Deposits in the 
lumbar vertebra:, and most of the upper dorsal vertebra: (difficult to define owing 
to the deformity) ; (2) Deposit in the 10th right rib ; (3) Difi'use deposits scattered 
all over the pelvic bones ; (4) ? Early involvement head and neck of left femur, and 
more definite involvement of the right femur ; (5) Xo involvement of the bones 
below the middle of the humerus or the femur ; (6) Deposits in right scapula and 
humerus region. (Fig. 131.) 


Case 5. — E. B., age 36. Lump in right breast eight months before admission, 
not diagnosed as carcinoma until a gland was removed from the supraclavicular 
triangle at another hospital, and mieroscoped. Almost simultaneously uith the 
development of the lump, had pain in the side, which was diagnosed as pleurodynia, 
and pain in the lower part of the back and the left leg. • Admitted to Cancer AAfing 
Aug. 24, 1926. 

On admission two carcinomatous masses were found in the right breast, not 
attached to the skin or deeper tissues, and about 14 in. in diameter. Glands in 
both axillae and supraclavicular fossae, more marked on the right side. Liver not 
palpable, and no evidence of abdominal recurrence. General condition very wasted, 
and ill looking. Died of asthenia Xov. 19, 1926. 

X Rays : Complete bony X-ray showed : Deposits in all the bones of the body 
except the bones below the knee and the elbow. (Fig. 132.) 


Case 6. — A. H.. age 46. Operated upon in 1920 elsewhere— radical removal of 
carcinoma of the left breast. 

Admitted September, 1925, with pain under the right costal margin. Simulated 
gall-bladder disease ; cholecystogram gave negative result. On examination there 
was no evidence of local or glandular recurrence. General condition appeared 
excellent. Has continued in fair health until the present time (January, 1927), the 
only alteration being a gradually appearing dorsal kyphosis, which even non is onl\ 

slight in degree. _ . . ., ■ r 4 .j 

X Rays : Complete bony X-ray showed ; (1) Deposits m the spine from the 
4th dorsal to the sacrum, being well marked in the Tth dorsal to 1st lumbar : 
(2) Diffuse infiltration of all pelvic bones ; (3) Suspicious rarefied as. in head and 
neck of both femora ; (4) Xo bonj^ deposits below the knee or the elbow. (Fi^. 133.) 

Case 7.— E. S., age 45. Xovember, 1924 : radical removal of left breast elsewhere. 
September, 1925 : glands in the left supraclavicular region, to which X rajs n ere 
given. December, 1925 : was confined to bed with pain in lumbar region and peh 
and in the tliighs. Marked difficulty in micturition. „ j 

On examination local recurrence was found in scar of op^ ion. an 
left supraclavicular fossa. Deposit in 3rd lumbar vertebra. Trea e . ^ 
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Fig, 132. — Cfl?c 5. Complete X-ray Fig. 133 . — Cose C. Complete X-ray 

exoinination. examination. 
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both locally and to the lumbar spine. Condition improved remarkably, and patient 
was able to get up and walk about, and went home for a holiday 

On readmission local recurrences began to increase in size" rapidly, a mass 
developed m the left axilla, and the patient gradually went doAvnhill and died of 
asthenia July 30, 1926. 

X Rays : Complete examination showed deposit in the 3rd lumbar vertebra 
[Fig. 134). Post-mortem confirmed X-ray finding. 


Case 8 .—I. E., age 33. Radical removal of carcinoma of the left breast in this 
hospital in January, 1925. Had subsequent X-ray treatment. Was readmitted 
June, 1926, with Avasting and pain in legs. 

On examination, paralysis of both lower limbs, some skin nodules around the 
operation scar, and the liver Avas just palpable. 

X Rays, local onlj' : Deposits in the peh'is and the lumbar spine {Fig. 135). 

Case 9. K. E., age 48. Operation April, 1923, for gastric ulcer and chole- 
cystitis. In February, 1925, complained of pain in lumbar spine and pelAus folloAAlng 
a blOAV : ordered massage and electrical treatment. July, 1925 : lump in the right 
breast first noticed. Admitted to the Cancer Wing October, 1925. 

On examination a lump about 1 in. in diameter Avas found in the upper and 
outer quadrant of the right breast. Not attached to skin or deep fascia. No glands, 
or evidence of intrathoracic or abdominal deposits. Bones : see Fig. 136. Has 
remained much the same until the present time (July, 1927). The lump in the 
breast has increased a little in size and is noAv definitely attached to the skin, but 
no other palpable deposits have dcA'eloped. 

X Rays : ShoAved deposits as in the appended diagram (Fig. 136). 


Case 10. — M. D., age 29. Admitted June 13, 1926, for pain in the left hip 
region and in lumbar spine. Had been treated in one hospital in NoA'ember, 1925, 
as case of sciatica, and at another as a case of tuberculosis of the hip. It Avas only 
after the X-ray examination that a carcinoma of the breast Avas suspected, and a 
typical carcinoma of the upper and outer quadrant of the right breast Avas discovered. 

X Rays (peripheral bones not taken) : (1) Diffuse deposits Avere seen throughout 
the AA’hole of the spine, most marked in the 8th dorsal, AA'hich Avas collapsed, the 
upper dorsal region, and the last lumbar A'ertebra ; (2) In the pelA'is and upper 
ends of the femora, much more marked on the left side, the head and neck of the 
left femur being almost destroyed ; (3) In the loAA’er end of the left femur. {Fig. 137.) 


Case H. — E. IV., age 67. Operation for carcinoma of the left breast May, 1923, 
elseAA'here. December, 1923 : came to the Cancer Out-patient Department AA’ith 
intercostosternal SAV'elling at junction of 1st and 2nd pieces of sternum. Treated in 
Januarj^ 1924, by buried radium. ^ ' t j 

October, 1926 : complained of pain and stiffness of the neck. X rays shoAA’ed 
deposits in the 2nd to the 5th cerA'ical A'ertebra;, AA’ith collapse of the 2nd. Noav in 
Cancer Wing fitted AA’ith a poroplastic jacket. Pain in neck relicA'ed, and general 
condition very good. No CA'idence of sternal or other recurrence. / , xj i • 

X Rays : (1) Deposits in the cerA'ical vertebra; as noted above ; (2) Pelvis— 
A'ery early deposits in the right ilium. {Fig. 138.) No general X-ray examina ion 
performed. Later, died May, 1927, AA’ith liA’er recurrences. 


. Case 12.— E. E., age 54. August, 1924 : operation for carcinoma of the right 
breast elseAA'here. Julj', 1925: came to the Cancer Out-patient Departmen i 

a nodule fixed to the 3rd rib in the right anterior axillary line. 


X-raA' of chest 


negatiA'e. No other signs of recurrence. 

Treated by superficial radium, and AA’hen last seen, in Januarj , 
and free from recurrence. 


1927, quite aa-cII 


Case 13.— K. G., age 46. In 1921, elseAA’here, there had been a partial removal 

of the right breast for carcinoma. . Tcf 

Admitted in March, 1924, -with intercostosternal recurrence at 3 
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•and 2nd costal cartilages -with the sternum. Treated by buried radium by the 
encirelement metbod. Mass totally disappeared, but in November, 1924, a further 
-treatment wth radium was carried out owing to a small recurrence. Died at home 
■vvith symptoms suggestive of mediastinal recurrence February, 1925. 

Case 14.— M. A., age 77. Removal of the left breast elsewhere for carcinoma 
in 1921. 

May, 1924 : intercostosternal recurrence left side, in region of 2nd costal cartilaire 
and 1st intercostal space. Recurrence disappeared. Remained quite well until 
April, 1925, when hoarseness of voice due to a paralysis of the left recurrent laryngeal 
nerve developed. Died in February, 1926. and ‘post-mortem showed gro^yth in 
anterior mediastinum spreading to the roots of the lungs, and in the supracla^^cular 
triangles. 

Case 15. — K. M., age 57. Operation for careinoma of the left breast in 1917. 

Readmitted November, 1924, for ulcerated sternal recurrence on the left side 
at the junction of the 2nd costal cartilage and 2nd intercostal space with the sternum. 
Treated on two occasions with buried radium, and mass disappeared. 

Last heard of in November, 1925, when she had difficulty in breathing and 
■cough, suggesting the presence of mediastinal secondaries. Presumed dead. 

Case 16. — ^M. S., age 66. Removal of left breast for carcinoma in 1912 elsewhere, 

No^■embe^, 1924 : intercostosternal recurrence at the junction of the 2nd costal 
•cartilage and 2nd intercostal space with the sternum on the left side. Treated on 
two occasions with buried radium by the encirclement method, and lump disappeared. 
Mass did not recur, but later symptoms of mediastinal deposits appeared, and when 
last heard of, in June, 1926, patient appeared to be dying from this cause. 

Case 17. — A. K., age 66. Left breast removed for carcinoma in 1907 elsewhere. 
At the beginning of 1926 a swelling was noticed at upper part of sternum, and left 
•supraclavicular fossa. 

On admission, November, 1926, there ■was an elevated intercostosternal recur- 
rence at the junction of the 1st left costal cartilage wth the sternum, and two 
hard supraclavicular glandular nodules. Treated by buried radium. Too early to 
•determine end-results. 

Case 18. — E. G., age 63. Removal of left breast by Mr. Handley in 1908 at 
the Bolingbroke Hospital. Treated in 1918 by buried radium for intercostosternal 
recurrence in the region of 3rd and 4th costal cartilage. 

Remained quite ■well until 1926, ■wlien mass reappeared for ■which X-ray treat- 
ment ■was ordered, since ■which the swelling has become smaller. 

I have much pleasure in ackno'wledging my indebtedness to the surgeons 
of the INIiddlesex Hospital for permission to use cases, to Dr. Douglas IFebster 
for helpful criticism and use of material, to Dr. Nicholas for much help in 
the interpretation of the radiograms, and especiallj'^ to Mr. Sampson Handler, 
under whose care were most of the patients, for permission to use cases, anc 
Tor constant help and guidance in the preparation of the paper. 
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NEW OPERATION ON DROP-FOOT. 

By c. la:mbrixudi, 

REGISTRAR, ORTHOPEDIC DEPARTMENT, CITY’s HOSPITAL, LONDON'. 

Though successful operations lia^'c been devised for almost every deformity 
of tlie foot, an entirely satisfactory one for the relief of drop-foot has not yet 
been found. 

Tenodesis is unsatisfactory because the tendon invariably stretches. 
Astragalectomy rvith backward displacement of the foot, though excellent 
for a flail-foot, is not successful where the gastrocnemius is active, because 
the backward displacement lengthens the lever, and thereby increases the 
power of the muscle whose o\'er-action it is desired to correct. The same 
applies to Dunn’s operation. Arthrodesis of the ankle-joint is useful in some 
cases ; but, .since a large number of paralytic drop-feet are also associated 
with unstable subastragaloid joints and consequent valgus or varus deformity, 
arthrodesis of this joint is also required. This double arthrodesis produces 
an extremely rigid and uncomfortable foot, and on the whole is not recom- 
mended by -orthopajdic surgeons. 

A year ago, at the Meeting of the British Orthopjedic Association at 
^lancliester, Ollerensliaw showed cases of the bone-block operation originally 
recommended by Campbell in .America. This consists in excising the scaphoid, 
displacing the foot backwards, arthrodesing the subastragaloid joint, and 
making a pillar of bone with a graft at the back of the os calcis. The foot 
is stable and the patient walks very well ; but, looking at the skiagrams in 
Campbell's original paper in the Journal of Bone and Joint Surgery, I am 
impressed by the fact that the graft looks extremely attenuated and atrophic. 
That this graft should undergo a pressure atrophy seems a reasonable thing 
to e.xpcct. I cannot think of any joint where two bones coming together, as 
a natural mechanism of locking, are not covered by articular cartilage. If 
the constant pressure of an aneurysm will erode the sides of the bodies of 
the vertebra?, it seems likely that the constant pressure of the tibia rvill do 
the same to the small graft. Indeed, Ollerenshaw reported that in two or 
more of his cases the graft had fractured. 

Principle of the New Operation. — The normal locking of the ankle-joint 
in full cquinus is produced by the posterior tubercle of the astragulus coming 
in contact with the posterior margin of the articular surface of the tibia, both 
covered by cartilage. This is a natural bone-block, and more effective than 
any bone-graft possibly could be. Consequently, if the ankle-joint remained 
locked in full cquinus. and the correction were made for the deformit'v at 
the joint below, tlie foot could not drop any further. The idea orio-inallv 
occurred to me after experiencing great difliculty in correcting a parah-tic 
cquinus of long standing. Eventually, after having recourse to open division 
of the posterior ligaments of the ankle-joint, I succeeded ; but. in order to 
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maintain my correction, the patient was obliged to wear steel supports and 
a toe-raising spring. In other words, I had converted a stable condition into 
an unstable one. It would have been wiser had I allowed the ankle-joint 
to remain fixed as it was, and made the correction at the subastragaloid 
joint. With this object in A'iew, the following operation has been devised. 
Description of the Operation.— -A J -shaped incision is made, starting 
4 in. above the external malleolus, close to the posterior margin of the fibula, 
carried down below the external malleolus, and ending at the centre of the 



Fro. Ii2. — Final condition after fusion. 



middle metatarsal bone. The skin, together with a le so ^ . 

dotvn to periosteum, is dissected back er- raasse so ° , 

and back of the ankle, great care being taken to leave in ac 4?,*^ , , rlnwn 
posterior ligaments of the ankle-joint itself. The peronei are n i e , 

and dissected up. The astragalo-scaphoid joint is nex soug i j > 

and the knife is carried unde! the head and neek of the astragalus into tl^^e 
front part of the subastragaloid joint. The interosseous foint. 

divided, and the knife carried into the posterior compar e 
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Tlie subastragaloid joint is now sufficiently freed to allow the foot to be 
dislocated inwards, leaving the astragalus in situ. In order to mobilize the 
foot a little more, the soft parts are dissected away from the inner side of the 
astragalus. The cartilage is then removed from the upper surface of the os 
calcis and the lower articular surface of the astragalus, and a notch is made 
horizontallv from side to side in the postero-inferior aspect of the scaphoid 
(Fig. 140, h). Then the head of the astragalus is depressed to its utmost 
limit, and the neck is sawn through in the direction of the black line a as 
shown in Fig. 140. The foot is next dorsiflexed, so that the cut surface of 
the neck of the astragalus lies on the upper surface of the os calcis, and the 
sharp anterior margin fits into the notch made in the scaphoid. The obliquity 
of the sawcut through the neck of the astragalus depends upon the angle at 



1 

Fig. 143. — Cflsc thnt fnilecl. SliOTrinjr tlie cut surface of the neck of the astraf'alus 
pointing fon\a^s instead of downwards. ^ 

which it is desired to set the foot. If the paralysis is complete, the foot 
should be set at an angle of 95° to the leg ; if it is incomplete, it should be 
set in varying degrees of cquinus, so that whatever power remains can be 
employed o\’cr a more useful range. 

The angle produced between the articular surfaces of the os calcis and 
the astragalus, both denuded of their cartilage, is now filled up bv a fwaft 
taken from the excised head and neck of the astragalus. This graft is'^not 
intended to act cither as an intra- or c.xtra-articular block, but\ designed 
merely to increase the antcro-postcrior thickness of the astragalus when placed 
in this practically vertical position. 
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Fig. 141 show? the position of the bones as they , should be after the 
operation, and Fig., 142 the ultimate shape whieh the astragalus, os calcis 
and graft are expected to assume when complete fusion has occurred. The 
foot is set at an angle of 95° to the leg, and cannot drop, because the ankle, 
joint is locked in full equinus. 


Type of Foot Suitable for Operation.— The first essential is that there 
should be good power in the gastrocnemius muscle. For reasons that have 
already been mentioned, other methods do not succeed where this muscle is 
active. This operation has been tried for almost all degrees of drop-foot, 
from complete paralysis of the dorsiflexors to partial paralysis associated 
with a valgus or varus deformity. If the deformity of the foot is marked, 
particularly if there is any fixed metatarsus 


rmrus, it is best to correct it by a pre- 
liminary o]3eration or manipulation as the 
case may be. I have performed it 9 times, 


'i. 





Fig. 114. — W. W., age 8. Case oi partial 
foot-drop. Photograpli four months after 
operation. 


Fig. 145. — An antero-posterior vie\r 
of tlie same case as Fiff. 144, 


between the ages of six and sixteen ; it has been completely satisfactoiy in i 
and failed in 2. These two failures were due to slipping of the astragalus 
as can be seen in Fig. 143. The best functional result is obtained m cases 
of partial paralysis, because it is then possible to p ace t le oo a an ^ 
which enables the patient to make better use of u la pou er le las e 
(Figs. 144-146). In one case I transplanted the active peronei ^to the 
tibialis anticus and peroneus tertius, and set the oo a an ® ’ 

with a very good result {Figs. 147-149). Whether tie paiajsis i p 
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or not, it is best not to set the foot at right angles to the leg, because it 
makes the wearing of an ordinary heel uncomfortable, and prevents the 
active gastrocnemius from coming into action when walking. If the foot is 



Fig, 14C. — Skiagram of same case as 144 four months after operation. 


set at 95 there is a range of passive dorsmexion from 95® to S5®, and the 
gastrocnemius acting through even this small range gives some spring to 


the gait. 



Fio. 147. — A. S., ai^ S. Cose of coni- 
pfote poraly^^cHl dorsiflexors, but active 
l^oronei. TliC'^ iverc transplanted anteriorly. 
Pliotogniph shows range of plantar flexion. 



Fig, 14S. — -Same case as Fig. 147, 
Sliowing active dorsiflexion bv the 
planted peronei. 


Prognosis. — The two important considerations are : (i) I 
Icndcncy to dropping ? (2) Is tlierc a likcliliood of a mechan' 
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Fig. 149, — SUingram of the same case as Fig. 147 four months after operation. 



Fig. 

Aehillis. 


S. P., age 12. Case of complete foot-drop with some 
Ik with high-stepping gait. Skiagram taken imme i J 


action in the tendo 
after operation. 
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at the ankle-joint ? Time alone can give a final answer to these questions. 
The first opei'ation of this kind was performed at the Balaam Street Hospital 
for Crippled Children, Plaistow, fifteen months ago (Figs. 150-152). It has 
withstood the test of that time extremely well ; the patient walks in an 
ordinary boot, without a limp, and lias no pain. In comparing Fig. 150 



Fig. 151.' — Skiagram of the same case as I'ig. 150 eleven months after operation. 




Fic. 152. — Photograph of same ca«e ns Fig, 150 fifteen months after operation. 

and Fig. 151 a tendency to drop at the midtarsal joint can be seen. It is. 
however, sliglit. and has not increased during the last six months. In order 
to overcome this tendency. I have modified the later operations and notched 
the scaphoid. This gives more security to the fore-foot without stiffening it 
loo- much. In none of the other cases lias this tendency been noticed. In 
my oiiinion every effort sliould be made to avoid arthrodesing the midtarsal 
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joint. Even should a slight hypermobility occur at this joint, it is no dis- 
ability ; it can be controlled by wearing a boot instead of a shoe, and is 
more comfortable than a rigid foot. 

With regard to the second question, the mechanical conditions at the 
ankle-joint are not such as would suggest a liability to the development of 
an arthritis. The relationship of the bones is normal ; the method whereby 
they are locked is normal ; and, so far as my personal experience goes, I do 
not remember to have seen a mechanical arthritis occurring in the ankle-joint 
secondary only to a persistent equinus gait, though I have often seen it occur 
at the midtarsal joint. 


CONCLUSIONS. 

1. This operation can control a drop-foot even though the gastrocnemius 
is active and powerful. 

2. It permits of a certain range of movement at the ankle-joint, enabling 
the gastrocnemius to come into action during an important phase of the step 
forward, and at the same time keeps the foot up sufficiently for it to clear 
the ground. 

3. Only one joint is arthrodesed — the subastragaloid. 
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FRACTUBES OF THE UPPER END OF THE FEMUR. 

By GEORGE F. STEBBIXG, 

ASSISTANT MEDICAL OmCEB, lAMBETH INFIB^LARY, LONDON. 

SixcE Sir Astlev Cooper first ■nTote his classical account of these injuries at 
the beginning of the nineteenth eentury., so much has been witten and said 
on the subject that perhaps an apoIogA’ niiglit be thought needed for dis- 
cussing the subject once again. The reason is to be found in the fact that 
tlie description of them in the most recent text-books of surgery is untrue 
of the injuries as Ave see them in practice, the same errors being repeated again 
and again and many gross assumptions being accepted as true although there 
has never been any evidence produced to justif\' their acceptance. 

The observations in this paper are based on the experience of 341 cases of 
fractures of the upper end of the femur AA'hich have been under the care of my 
colleagues and myself at Lambeth Hospital since 1912, and it is not necessary, 
therefore, to attempt to summarize the A'ast literature of the subject. As I 
am anxious, however, to point out and emphasize the common misconceptions, 
I must briefly refer to accounts of these injuries that are given in recent text- 
books. and it is instructive to compare them with Sir Astley Cooper's descrip- 
tion of a hundred years ago. For it is a notcAvorthy fact that the erroneous 
statements that are commonly made to-day are repetitions of those made by 
Sir Astley Cooper, although a careful reading of his treatise shows that the 
general deductions that he made are not borne out by the cases AA-hich he 
describes so fully and from Avhich he made them. 

Sir .-Istlcy Cooper divides fractures of the upper end of the femur into : 

(1) Intracapsular fractures, Avhich occur in elderly jAcople betAA-een 50 and SO ; 

(2) Extracapsular fractures at the junction of the neck and great trochanter, 
Avhich occur in young people ; (3) Fractures through the great trochanter, 
Avhich occur at e\-ery period of life. While such is his general description, the 
cases that he describes include an intracapsvdar fracture in a Avoman of 38 ; 
three cases of extracapsular fracture (the only three he mentions) at ages of 
S3, GS. and 00 ; and cases of fracture through the great trochanter ii\ “ a 
middle-aged man a patient of 4G. and a girl of IG. the latter being a patient 
Avho, he says. Avas suffering from constitutional symptoms cA'idently more 
violent than usually arise from fractured femur ", and at whose post-mortem, 
nine days after the injury, the hip-joint Avas found to be full of pus. 

The recent text-books I liaA’c read A-ary slightly in their description of 
these injuries, but all more or less correspond to Kocher's diA-ision of them 
into fiA-c A-arict ICS : (1) Subcapital fractures : (2) Fractures of the neck proper ; 

(3) Fractures along the anterior intertrochanteric line; (4) Fractures of the 
great trochanter : (5) Subtrochanteric fractures. The terms intracapsular and 
extracapsular are used, but most of the books point out that the terms are 
misleading. They all agree in saying that fractures of the neck occur as a 
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result of indirect violence, most commonly in elderly people, and in women 
more tlian men, and attribute their greater frequency in women to the fact that 
the neck of the femur in women joins the shaft at a greater angle than it does 
in men. They also all agree in saying tliat fractures througirthe outer part 
of the neck and through the great trochanter are the result of direct violence 
caused by falls or blows upon the great trochanter, and occur most often in 
jmung or middle-aged men. 

In describing the signs of the injuries the text-books agree in saying that 
in fractures of the neck therc is less shortening than in those tliroiigh the'’great 
trochantei, wherein they differ from Sir Astley Cooper, who emphasizes tlie 
point that in ‘intracapsular’ fractures the shortening is 1 to 2 in., while in 
‘extracapsular’ fractures there is little, if any, shortening. 

In describing the results of these injuries, all the accounts agree that 
bony union of the fragments seldom or never occurs in fractures thi°ough the 
neck, and practically always is found in fractures through the great trochanter. 
Many ingenious tlieories arc suggested to account for the failure of bony union 
in the former variety ; but, as I shall have oecasion to point out rvhen discuss- 
ing treatment, therc is no reason to believe tliat the factors influencing union 
in these fractures are different from those with which we have to deal in frac- 
tures of any part of any long bone. 

In the series of fractures with which tliis paper is concerned there are 
341 fractures of the upper end of the' femur. This figure exeludes separation 
of tlie upper epiphysis of the femur in children, of which I have seen veiy few ; 
a\'ulsion fractures of the great trochanter and similar fractures of the lesser 
trochanter, both of which occur but would require separate consideration ; 
and fractures due to neoplasms of the femur, which frequently invoh'e the 
head and neck of the femur, but are outside the scope of this paper. 

A consideration of the 341 fractures shows them to rej^resent three, and 
onl}' three, types of injury, differing from one another in the situation of the 
fracture, in tlie mcclianisms that produce them, in the treatment that is needed 
for tliem, and in the results that may be expected from them. 

1. Fracture through the Neck of the Femur (Figs. 153, 154). — In this 
type the fracture is purely one of the neck of the femur, and in the great 
majority of the cases the line of fracture runs transversely across the neck at 
its narrowest point. In a few cases the fracture is nearer to the head ; it is 
never near the great trochanter, and there is seldom any comminution. The 
amount of displacement of the fragments varies greatly ; in a few the fracture 
is little more than a crack, but in most of them there is a considerable 
elevation and rotation outwards of the lower fragment. The rotation out- 
wards gives rise to a radiographic appearance of sliortening of the neck, and 
has often led to the erroneous idea that the neck has been absorbed. The 
shortening of the limb produced by such a fracture as that sliown in Fig. 153 
is at least 1| to 2 in., and sometimes more, and it may be seen that the uppci 
edge of the great trochanter is above the upper edge of the acetabulum. 

This type of fracture is, I believe, alwaj's produced in the same way, anc 
no better description of the way in which it is produced can be found than t lat 
gi\'en by Sir Astley Cooper, who says : “ I was informed by a person who lac 
sustained a fracture of this kind, that being at her counter and sue c en j 
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turning to a drawer behind her, some projection in the floor caught her foot, 
and prer'enting its turning with the body, the neck of the thigh hone became 
fractured In some cases, such as those in which the foot slips off the kerb, 
it is the lower limb that is forcibly twisted outwards, the pelvis being held still. 
In each case the force producing the injury is an axial torsion of the lower limb, 
and the bone breaks at its weakest point — that is. the neck of the femur. It 
is easy to understand that the precise direction and position of the fracture 
may be influenced by the degree of 
abduction or adduction of the limb 
at the time of the twist, but the break 
will always be confined to that part 
of the femur that is running more or 
less horizontally inwards. 




Fig. 153. — Friictiire throuch the neck of F/c. 15^. — Shoe's a similar fracture to 

the fciiuir. A typical example. Fig 153. with the broken neck in profile 

riding high above the head of the bone. 

2. Fractures through the Great Trochanter. — Pig. 155 may be taken as 
a type of this fracture, but the anatomical arrangement of the lines of fracture 
in tills class vary much more than they do in fractures of the neck. They all. 
however, have in common tlie characteristics that the fracture involves the 
great trochanter ; that there is more or less comminution ; that the anfle 
whieii tiie neck makes with the shaft is decreased, generally to a rifrht an"Je 
or less : and that there is considerable external rotation of the lower fra<T- 
ment. as may be seen by the profile view of the lesser trochanter. 

This fracture is. I believe, always caused in the same manner, and here 
again I find the best description in Sir Astlcy Cooper's treatise, in sjjite of 
his views on the causation of this injury. In reporting his first case he savs 
in bis (piaint way : .Mary Clements, a-t. S3.\, when walking across her room 
October 1st. 1820. sipjportcd by a stick, which from the debilitv consequent 
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upon old age, she was obliged to eniploj% unperceived by herself, placed the 
stick in a hole in the floor, by which her balance was lost ; and tottering 

to recover herself from falling — 

. ^ which she would have done but for 

" those near her [please note those 

words] — she found she had as 
she supposed dislocated her thigh 
bone He goes on to say that 
she had an extracapsular fracture. 
In this case there was no question 
of a direct fall on the great tro- 
elianter ; he expressly says she 
did not fall, and I do not believe 
that any fi-acture through the 
great trochanter can be caused 
by a blow directly on that bone. 
Fig. 156 shows what happens if a 
direct blow is given to the great 
trochanter with breaking force — 
the femur remains intact and the 
pelvis breaks at the acetabulum ; 
if the force is greater, the head 
of the bone is driven through 
the acetabulum into the peMs. 
There have been three such in- 
Fig. 155. — Fracture through the great trochanter. juries in Lambeth Hospital during 

the time covered by this series, 

and thev are not included in the 3-H cases with which this paper deals. 

Fractures through the great trochanter are caused when a patient slips 
and the weight of the body is forcibly thrust on to the head of the femur when 




Fig. 155.— Fracture of tlie pel\-is at the acetabulum 

trochanter, but no fracture ot the trochanter. 
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the limb is more or less adducted y 
and slightly rotated outwards. The i 
bone then breaks at the point where 1 
the shaft joins the head, and, j 
because the bone there is largely 1 
cancellous, comminution occurs, the 
bone splintering in various direc- 
tions. Fig. 157 shows a case in 
which such a fracture occurred but 
was incomplete, and the fi'acture 
may be seen where the neck has 
bent on the shaft but stopped before 
the major injury has occurred. It 
would be impossible to concei-\-e of 
such an injuiy being produced by a 
fall on the great trochanter. 

Because the fracture occurs 
when the limb is adducted, the 
patient generally falls on to the 
injured side, and this fact has prob- 
ably given rise to and perpetuated 
the erroneous rdew that direct 
violence causes this type of fracture. 

If additional evidence be needed that 
the breaking force is transmitted 





Fig, 15S. — InipncttHl fracture* through the creat 
trocUautof: ilio lower enlce of the unj>or fn^cment 
<lnvon into the htvken Mirfaco of the lower fragment. 



^ 

Fig. 157. — ^Incomplete frncturo through the 
great trochanter. 

. from the foot, it may be found 
in the fact that most patients 
with fractures of this tA-pe have 
traumatic synovitis of the knee- 
joint on the same side, a point 
that is often missed and to which 
I shall refer when writing of 
treatment. 

As the fracture is caused by 
a forcible lessening of the angle 
which the femur presents at the 
great trochanter, the fragments 
are immediately drir-en together 
in such a way that the sharp 
lower edge of the upper fragment 
is driven into the broken surface 
of the lower fragment just above 
the lesser trochanter, producing 
such a fracture as that shoum in 
Fig. 15S. It will be seen that the 
lower point of the upper fragment 
is held in a V-shaped cleft just 
deep to the lesser trochanter, 
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which is seen in profile because the lower fragment has rotated outwards as 
the upper fragment is ground into it. It is also noteworthy that the upper 
edge of the comminuted great trochanter is abo^-e the level'of the upper rim 
of the acetabulum, necessarih' giving rise to the same degree of real shortenincr 
of the limb as was seen in Fig. 153, a fracture of the neck. The fracture 
shown in Fig. 158 is clearly an impacted fracture, but the breaking foree does 
not always stop A\dien the fragments have reached that position. 

In Fig. 159 the force has continued after impaction of the fragments, and 
the sharp edge of the upper fragment, acting like a chisel, has split the lesser 
trochanter off the shaft and caused a vertical fracture to run dorni the inner 
side of the shaft for about three inches. 

In this injury the fracture has become 
disimpacted, and the great troehanter is 
raised to a higher level than in any of the 
other fractures illustrated. 




Fig. ]o 9, — Fracture through the great tro- 
chanter in which the upper fragment lias split the 
lesser trochanter off the shaft. 


Fig. ICO. — Comminuted fracture of the 
lesser trochanter, showing the dlsplace- 
hv thp mill of the 


In Fig. 160 the lesser trochanter, which is comminuted, has been pulled 
up high above its normal position by the action of the psoas muscle, and it u as 
pointed out more than forty years ago by Sir Charters S^unonds that it could 
be felt, clinically, in its new position as a bony swelling on the inner side of the 
thigh, thus giving a ready method of distinguishing between fractures through 
the neck and those through the great trochanter in the days when radiographs 

were not available. _ - u r 

Fig. 161 shows a rare injury, the only one in this series, in which the line 
of fracture runs through the great trochanter hut leaves the lesser troc anter 
attached to the neck. In this case the break was caused by a sud en an 
forcible abduction of the lower limb while in a position of e.xtema rota ion , 
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sucli a fall more often produces a subtrochanteric fracture than one through 
the great trochanter. 

3. Subtrochanteric Fractures. — 

These are really fractures of the shaft, 
and I do not propose to say much 
about them. This is the type of frac- 
ture that is often produced by violent 
abduction of the lower limb, but it no 
doubt results from other causes, such 
as ‘run-over’ accidents. It is well to 
bear in mind, when dealing with this 
class of fracture, that it is the com- 
monest part of the femur in which 
fractures due to neoplasms are found. 

Accepting the above classification 
of fractures of the upper end of the 
femur, it is interesting to analyse the 
341 cases and to see how they are 
divided among the different classes. 

From the figures given in the 
table below it appears that fractures 
through the great trochanter are twice 
as common as fractures through the 
neck, and that there is no difference 
between the two classes as regards the 
period of life at which tliey occur. 

Tliey arc botli injuries which occur in patients in whom the changes of old 
age arc present. Atrophy of the bone is no doubt one of the factors 
predisposing to tlic injury, for in some of the younger members of the series 
the patients have had such diseases as tabes dorsalis or hemiplegia, in which 
atrophy of the bone is known to occur. I think, however, that weakened 
muscles and a lengthened period of muscle reaction, both of which are present 
in old age, play some part in predisposing patients to these fractures. 




%-■ 


Fig. ICl. — Fracture through the great 
trochanter in tvliich the lesser trochanter is 
left attached to the femoral neck. 


Tvrn OF FlUCTl-EE 

Male? 

1 Females i 

Total 

Fractures through the neck ■ 
Fractures through the great ' 

27 

CO 

111* 

trochanter .. .. | 

Fractures below the great i 

93 

114 

t 

207* 

trochanter .. .. i 

1 

14 

9 

23 


• -trerage arc of the 111 patients CS-? rears. Voancest -3, oldest S9. 

t’C; ,. 69-4 ., „ 32 „ 91. 


.\mong patients with fractures through the great trochanter the sexes 
are almost ctpially represented, but among patients with fractures throu<rh 
the neck there arc three women to every man. I do not know whv there is 
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this inequality of the sexes, and iiave no suggestion to make. It mav be that 
the greater width of the pelvis in women predisposes them to fracture of the 
neck, but I cannot see in what ^vaj-^ it plays its part. 

I do not propose to consider at length the physical signs by which 
fractures of the neck can be differentiated from those through the great 
trochanter. The diagnosis can generally, but not always, be correctly made ; 
but as a radiograph gives so much more information than the most careful 
clinical examination, the clinical diagnosis is of little more than academic 
interest. I would, however, stress the points that neither the age of the 
patient nor the degree of shortening and external rotation present is in anv 
sense a reliable factor in making the diagnosis. 

TREATMENT. 

1. Treatment of Fractures of the Neck. — When treating fractures of anv 
of the long bones there are always four steps to be taken ; (a) To reduce the 
displacement ; (b) To bring the ends of the bone into contact ; (c) To retain 
them in contact till bony union has occurred ; (d) To restore the normal 
function of the limb. Our experience of fractures elsewhere in the body 
teaches us that if 'we are successful in taking those four steps we can confi- 
dently predict a good result from our treatment. Bad results of fractures 
of the upper end of the femur have been so common in the past that many 
fantastic theories have been advanced to account for and excuse such results. 
It was, for example, urged b}^ Sir Astley Cooper, and has been repeated many 
times since, that the presence of sjmovial fluid from the hip-joint interfered 
■with union of fractures of the neck ; we know, hower’er, that fractures into 
other joints give good results if the four steps above mentioned are taken. 
It has also been claimed that the blood-supply of the upper fragment is too 
poor to allow of bony union, but our knowledge of bone-grafts alone ■u'ould 
be enough to show the inadequacy of this claim, even if it were true, which 
it probabl}’^ is not. 

The reason why fractures of the neck of the femur so frequent!}" fail to 
unite by bone is that it has been found to be so difficult to devise a method 
by which the second and third of the above-mentioned steps can be secured. 
The upper fragment is a small piece of bone to which no muscles are attached, 
and the ball-and-socket joint immediately abo've allows it the freest move- 
ment. The lower fragment is, in effect, the whole lower limb, and the t'wo 
points that rve have to bring and retain in contact are deeply embedded in 
muscles which are in constant action whenever the patient moves the lower 
part of the trunk. A suspiciously large number of methods ha-\e been 
suggested for overcoming the difficulties that are thus made apparent , but 
while some of them have been successful in a small percentage of cases,^ t e 
best method is that described by Whitman. Brief!}’' stated, his metho i^s to 
place the patient under an anassthetic, to rotate the limb inwards, ex en 
it in the direction of its long axis, abduct it as far as it ■nill go, an , 
while the limb is maintained in that position, apply a plaster-of-Paris spica 
from the toes to above the pelvis. It is necessary to include the oo up o 
the toes to prevent the limb rotating inside the plaster and to ^ ® 

above the pelvis to prevent tilting of the peMs. M e have foun i e er 



FEACTUEES OF UPPEE Ei^D OF FEjMUE 209 

to put on a double spica as shouui in Fig. 162, since tlie surest method of 
fixing the pehns is to abduct the other limb. 

Fig. 163 sboiTS a fracture of the neck of the femur. Fig. 164 shows the 
same fracture in plaster after being treated in that way, and Fig. 165 shows 
the result twelve montlis later. It is apparent that while the contact of the 
fragments was good enough to secure bony imion, the reduction of the dis- 
placement was not quite 
perfect and there is some 
resulting deformity. 

The deformity, however, 
is slight, and the patient 
walks on a strong limb 
with a scarcely percept- 
ible limp. It is always 
necessary to check the 
position by taking a 
radiograph through the 
plaster, and it not in- 
frequently happens that 
two or more attempts have to be made before a good enough position is 
obtained. 

The apposition of fragments in these cases is seldom as good as we could 
wish, and tlie splint must therefore be worn for a much longer time than in 



Fig. 1G2. — Securing bony contact and union by the double 
spica bandage. 



Fig. If, 3.— Fracture of tltc neck of ihe Fig. ICl.— The same case as Fiy. 1C3 after 

application of plaster-of-Paris. 


fractures with good apjfosition. The plaster can be rcmo\-ed in three months 
and the patient allowed to walk, although it is generally advisable to let him 
have :i well-fitting caliper for a further period of three months. During this 
tunc the restoration of the function of the limb can. of course, be hastened 
by massage and radiant heat to the hip region. I would here refer to 

VOL. \V.— NO. 5S. -If 
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tiresome complieation, namely, stiffness of the knee of the affected limb : this 

stiffness is much greater than that 
of the sound limb, although both 
knees have been in plaster for 
the same length of time. It is, I 
think, due to traumatic S3movitis 
of the knee •which is so often 
caused at the same time as the 
fracture. 

This is a method of treat- 
ment which demands great care 
and perseverance on the part of 
the surgeon, even greater care and 
skill on the joart of the nurses, 
and patience and long-suffering of 
a high degree on the part of the 
patient. In the j'ounger patients 
up to 60 or 65 it can general!}’ 
be carried out, but it is usually 
impossible in those over 70. In 
such elderly patients it is generally best to be content with something less 
than bony union, and, if they are 
treated by the method to be sub- 
sequently described for fractures 
through the great trochanter, a 
fibrous union can generally be obtained 
that will enable tliem to get about, 
although there will always be a pain- 
ful and crippled limb. 

Fig. 166 shows a fracture of the 
neck treated in this way, and it will 
be seen that there is no bony union 
and considerable deformity. That 
patient, however, although a feeble 
old lady, was able to walk well with- 
out a stick and with but little pain. 

2. Treatment of Fractures 
through the Great Trochanter. — The 
treatment of these fractures is not 
so difficult as those of the neck. 

Because the ends of the bone are 
driven together and not away from 
one another, bony union practically 
always occurs even if no treatment 
be adopted at all. But in such cases, 
although the union is firm, the coxa 
vara and external rotation are causes 
of considerable crippling. 





i / 


Fig IGG — Fracture of the neck of tlie femur 
■ated witiiout plaster, showing lack of bony 
1 rlpfnrmitv. 



Fig. 1C5. — Tlie same case as Fig. 1G4 twelve 
months later. 
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The deformity must therefore be reduced, and an anajsthetie is generally 
necessary. If the fracture has impacted, and remained impacted, the frag- 
ments must be disimpacted, and in doing this it is important that the lesser 
trochanter should not be split off the shaft. It is almost surprising to find 
how easily they disimpact if the attempt is made within a day or so of the 
fracture and the limb is axially extended, rotated inwards, and widely 
abducted. It is in this position that the limb must be fixed ; but in these 
cases it is ne\'er necessary to use a plaster-of-Paris splint. The brolven surfaces 
are so broad, and the upper fragment is so much larger than in fractures of 
the neck, that bony imion in good position can always be obtained by an 
apparatus such as that shown in Fig. 167. In order to maintain the abduction 
both legs must be slung, and in order to enable nursing and other movements 
to be made without disturbing the fragments the limbs must be balanced by 


Fio. IGT.— Apparatus for treatment of froctures tbrougli the great trochanter. 



counterpoised weights. The limb is axially extended by a Buck's stirrup 
carrying, at fti-st. a weight of about 15 lb. on the injured side and 7 lb. on 
the sound side, and the limb is supported on a Thomas or Hodgen frame 
with strips of Bavarian flannel to make a trough. The weight on the injured 
leg mny be safely reduced by 1 lb. a week, and if this be done the restoration 
of function of the limb after removal of the splint is more rapidlv effected. 
B ith the legs widely abducted and the patient propped in a semi-sittintr 
position it is easy to correct the external rotation : flc.vion of the hip rela.xes 
the psoas muscle, which is especially important in those cases where the lesser 
trociiantcr has been detached from the shaft. It is essential that the correc- 
tion m these cases should be checked by radiographs taken with the patient 
in bed, and it is advisable to repeat these throughout the treatment to detect 
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any alteration that has occurred 



i. 


Fig. 1G8. — Impacted fracture through the 
great trochanter. 



i 

1 

i 




Fig. 170. — End-result of a fracture 
through the great trochanter, showing 
good union of the main fragments but 
displacement of the lesser trochanter. 

pull they are holding the broken 


in the position of the fragments. Fig. 168 
shows an impacted fracture, and it will be 
noticed that the shaft below the lesser 
trochanter is split, but the fracture is 
incomplete and the lesser trochanter 
remains in its normal position. Fig. 169 
shows that fracture disimpacted and slung 
in the abducted position, and it can be 
seen that disimpaetion has been accom- 
plished witliout bieaking off the lesser 
trochanter. The importance of this can 
be seen from Fig. 170, which shows tlie 
end-result of one of these fractures in 
which the main fragments are joined in 



Fig. 1G9.— Same case as Fig. 1G8 after disimpaetion. 

good position but tlie lesser troclianter 
has been drawn upwards and intrards, 
where it is fixed by a mass of callus that 
will later become bone. Such a position 
results in considerable interference with 
the action of the psoas and instability of 
tlie hip-joint. 

While the patient remains in this 
apparatus, constant and careful super- 
vision is needed, and the nurses must 
thoroughly appreciate the principles that 
are involved. If it be remembered that 
the weights are so adjusted that by their 
ends of the bone in the position in wliicli 
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■\ve ■wish them to join, it is deal’ that a momentary relaxation of the tension 
on the cords -will break down in the early and distort in the later days the 
bone-forming material. Far too many bad results are due to the nurse Avho 
thoughtlessly lifts a Aveight for a few minutes to make easier a nursing duty, 
or to a stirrup being alloAA-ed to slip because it is not reneAA’ed soon enough. 
The stirrup on the injured limb nearly alAA'ays needs to be rencAA’ed in course 
of ti’eatment, and it is important that the extension on the limb should not 
be relaxed in the slightest Avhile it is being done. 

The treatment is more easily carried out satisfactorily if a fracture bed 
is aA'ailable. Fracture beds as a rule cost about £20, but Fig. 167 sIioaa's one 
AA'hich AA'e had built to a home-made design and costs only £6. There are four 
crossbars 4 ft. long on each bed, and the spring mattress is made in eight 
sections and built of aluminium strips carried on steel spring to giA'e rigidity. 
The hair oA-erlay is in six sections, and the sections are easily remoA’ed without 



Fic. 171. 


-Improvised extension nppnratus for trentment of fractures throiiirh 
tl»e great trochanter. 


altering the patient's position. If a fracture bed cannot be obtained. aiiA- 
carpenter or fitter can quickly build a superstructure from aa-Iu'cIi the patient 
can be slung. Fig. 171 shoAvs such a structure made by the hospital litter 
out of jiicccs of gas-pipe, and although it looks like a Heath Robinson 
picture it is quite efficient and still in use at the Hosiiital. 

Extension, in tlic apparatus, should be maintained for about eif^ht to 
ten Avccks. and at the end of that time it may be rcmoA-cd and the patient 
got out of bed and encouraged to moA'c the limb. A pair of crutches should 
be ])roAidcd for the fii-st Avcck or tAvo. and the restoration of function is 
materially aided by massage and radiant heat to the hip remon. I haA-e 
found that the period of iin-alidism is shortened if the patient be cot out of 
bed imincdiately after tlic siilint has been remoA-ed. instead of l\-infT Jn 
for a few days. As in fractures of the neck, the knee of the injured limb often 
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causes the patient more pain and trouble than the hip, and care should he 
given to that joint. 

In none of the patients of this series has open operation been performed 
for a recent fracture. In those through the great trochanter, honv union in 
good position can, I believe, alwaj's be obtained without operation. In 
fracture of the neck, the hold obtained on the upper fragment by a pe<T or 
screw is so precarious that it is doubtfid whether the operation would materi- 
ally shorten the period of immobilization, and unless it does that it is difficult 
to see what advantage is to be gained by operation. Operation might be 
necessary if apposition of the fragments were prevented by interposed tissue : 
but I have never had a case in which crepitus could not be obtained when tlie 
patient was under an anaesthetic, so I do not think that it is common for 
there to be am’ structure between the fragments keeping them apart. 

Before leaving treatment I should like to make a short reference to the 
first-aid treatment of these injuries. Everybody now condemns the Liston 
splint, hut we still continue to receive patients at hospital with a long wooden 
splint applied in such a way that it is a gross libel to couple Liston’s name 
with it. As used, the long wooden splint does not provide any extension, 
and while it materially adds to the patient’s discomfort it certainly does no 
good and may at times do harm. 

Quite as much to be condemned is the practice of putting the injured 
leg between sand-bags. If the sand-bags are so applied as to immobilize the 
limb, they onE ensure that every movement of the patient’s body causes a 
movement at the seat of fracture, and I have often seen a patient sigh with 
relief when the sand-bags were removed. The best first-aid treatment is a 
Thomas knee splint applied with an axial extension. This can well be worn 
for fort 3 '-eight hours, and if the patient has to be moved to hospital the 
splint should be slung from the roof of the conveyance as first suggested by 
Hodgen in the American Civil War. If no Thomas splint be available, a 
simple weight extension over the end of the bed or stretcher gives comfort 
to the patient and ensures that onlj’’ the minimum of damage is done. 

RESULTS. 

Fractures of the upper end of the femur have alwaj’s been notorious for 
causing a high mortality among the patients suffering from them. Ilhen we 
remember that the average age of patients in this series was over 69 
3 ’’ears, it is clear that mam* of them were already* tottering along the path 
that leads to the grave, and the false step that caused the fracture^ m as but 
a jolt that hastened little, if at all, their arrival at the end of the journej . 

Of the 111 patients with fractures of the neck of the femur, 31 died 
without leaving hospital. Of the 207 patients with fracture through t le 
great trochantei', 51 died ; and of the 23 subtrochanteric fractures, 6 le . 
These are high figures, but it must be remembered that thej are t lose o 
patients admitted to a Poor Law hospital, and there are^ ineluded among le 
deaths man}^ who had reco'S'ered enough from their injury to ena e 
to leave their beds, but Avho were destitute and had no home in v nc i lej 
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could lead the lives of invalids. For example, of the 15 patients Avho died 
in the two years ending April 1 last, S lived over six months, and 2 for over 
a year after their injuries. The remaining 7 all died within thirt}* days of 
their injuries, and this latter figure gives a truer picture of the mortality due 
jjrimarily to these fractures. 

I have not found it possible to classify from the notes at mj' disposal 
the results as regards the idtimate function of the injured limb. The dis- 
ability resulting from fractures of the neck has been much greater than that 
resulting from fractures through the great trochanter, but even among the 
former there ha-\-e been many who have recovered function good enough to 
enable them to return to their former emploj-nient. 

CONCLUSIONS. 

1. Fractures of the neck of the femur are due to an axial twist of the 
lower limb. 

2. Fractures through the great trochanter are caused bj’ indirect \'iolence 
which thrusts the head of the femur downwards while the limb is adducted 
and rotated outwards, tending to lessen the angle the neck makes with the 
shaft. 

3. Direct blows on the great trochanter do not fracture the femur, but, 
if the force be great enough, cause fractures through the acetabulum. 

4. There is no difference in the ages at which fractures through the neck 
and fractures through the great trochanter occur. The average age of 111 
patients with the former was 69 years 2 months, and of 207 with the latter 
was 69 years 4 months. 

5. Fractures through the neck are best treated by a IMiitman's plaster, 
but age and debility often prevent this. 

6. Fracture through the great trochanter, if impacted, should be dis- 
imjjacted, and in all cases treated by suspension and extension ■with the limb 
in an abducted position. 
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A CASE OF NEUROCYTOMA OF THE ADRENAL. 

By aiAURICE DAVIDSON, 

PHYSICIAN’, MILLER GENERAL HOSPITAL, LONDON ; 

AND E. lATESTON HURST, 
pathologist, miller general hospital, London. 

The following case appears to us sufficiently uncommon to be worth placing 
on record. 

The patient, a little girl, age 3i, was admitted to the IMiller Hospital 
on Sept. 10, 1926, having been ill for a week with headache and abdominal 
pain. There had been no diarrhoea or vomiting, but the ehild was said to 
ha'\’'e had se^'eral fits. On examination she appeared thin and very pale ; the 
temperature was 101-8°, the pulse 140. The abdomen was distended, some free 
fluid being present, and was ‘doughy’ to the touch ; some indefinite masses 
were felt in the region of the umbilicus and also below the right costal margin. 
The latter were thought to be thickened masses of omentum and matted coils 
of intestine, the clinical picture as a whole suggesting a condition of tuber- 
culous peritonitis. The blood-count Avas as follows : Total red cells, 3,940,000 ; 
total white cells, 4900 ; htemoglobin, 50 per cent ; colour index, 0-7. Differen- 
tial leucocyte count : polymorphonuclears, 42 per cent ; large and small 
lymphocytes, 48 per cent ; hyalines, 8 per cent ; eosinophils, 2 per cent ; 
mast cells, 0 per cent. 

During the next few days the temperature varied betAveen 98° and 103°, 
and the pulse-rate aA'eraged 150. The child complained alternately of 
abdominal pain and headache, and her increasing irritability Avas thought to 
be heralding the onset of tuberculous meningitis. At the end of three AA-eeks, 
hoAvcA^er, no cerebral manifestations had appeared and the ascites had 
markedty increased. There being no abnormal phj'^sical signs in the chest 
and no clinical cAudence of general dissemination of disease, it AA-as thought 
that the case AA-as one of abdominal tuberculosis of the ascitic A’ariety in AA'hich 
benefit might result from opening the abdomen. INIr. Cecil Joll, aa’Iio AA-as 
asked to see the patient in consultation, agreed AA’ith this aucaa-, and laparotomy 
AA'as performed by Mr. Kelman on Sept. 30. The peritoneal caA-itj’^ AA-as found 
to be full of dark blood-stained fluid, AA-hich AA-as sloAA-ly CA-acuated. Enlarged 
glands AA-ere found in the mesentery ; the great omentum AA-as much matted 
but AA-as not hard ; nodular masses AA-ere found scattered oA-er the parietal 
peritoneum in the epigastric region. Some free luemorrhage AA-as seen to be 
occurring from the region of the great omentum •; this AA-as apparently from 
a small A-ein and AA-as dealt AA-ith at once, the abdomen being closed as soon as 
jAossible oAA-ing to the patient becoming collapsed, a small portion of one of 
the nodular masses being quickly excised for examination. The child s con i- 
tion became progressiA-elj- AA-eaker, and she died on Oct. 15, a fortnight a ter 
the operation. 
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Post-mortem Examination. — The Ijody was emaciated, the abdomen 
being considerably distended. After removal of about four pints of deeply 
blood-stained fluid, attention was arrested by numerous masses of a greyish 
or pinkish-white colour scattered everN"where throughout the abdominal 
cavitv. The omentum was represented by agglomerated portions of the 
above, the mesenteric glands by larger nodules soft and friable in character, 
and the retroperitoneal glands by still larger deposits. Both flanks contained 
quantities of tumour tissue which on the right side invaded the under surface 
of the liver arid extended as a continuous grou-th into the right iliac fossa. 
The spleen was moderately enlarged, but was otherwise normal in appearance. 
The kidneys, situated behind the tumour tissue, were unaffected ; the left 
suprarenal body lay in the usual position and was intact, but on the right side 
the kidney was capped by a huge mass of groudh in which no suprarenal 
structure could be detected. A few small nodules were attached to the sur- 
face of the uterus ; the ovaries were normal. The stomach and intestines 
were normal. None of the ■s'iscera showed invasion by the growth except the 
liver, which, as already stated, was penetrated to the extent of a few centi- 
metres from the surface. Whereas on the under surface of the diaphragm 
only a few small nodules were seen, from the upper surface, especially on the 
left side, large masses projected into the thoracic cavity. The left lung was 
compressed by these and by about a pint of puriform fluid, so that only 
the extreme apex was aerated ; the right lung was compressed in much less 
degree by the growth and by a few ounces of clear yellowish fluid ; there 
was no actual invasion of the lung tissue itself. The heart and pericardium 
were normal, but the mediastinal glands were replaced by large nodules of 
growth. Outside the thoracic and abdominal cavities no trace of growth was 
found either in the glands or elsewhere. The brain was normal. 

Microscopical Examination. — The structure of the tumour was fairh* con- 
stant. The constituent round, oval, or spindle-shaped cells varied in size, 
their diameter being from once to twice that of a polymorphonuclear leuco- 
cyte. They lay singly, in lines of one to half a dozen cells, or in groups of 
two or three to twenty or thirty, and occasionally in large groups and columns 
containing as many as several hundred cells. In some cases the individual 
cell outlines could be distinguished, in others the crtoplasm seemed common 
to a number of nuclei. The nuclei themselves were round or oval, sometimes 
indented or rcniform in shape, and contained both coarse and fine points of 
chromatic material and from one to three large nucleoli. The cj’toplasm. 
owing to its small amount and to its basophilic reaction when stained with 
iron alum lucmatoxylin and eosin, was not easily recognized with low powers 
of the microscope. Degenerative changes were not frequently seen. 5litotic 
figures were fairly common — in most fields one or two could be distinguished 
under the J objective. The cell groups were separated by numerous areas in 
which ran a number of thin-walled vessels consisting mainly of an endothelial 
lining supported by a delicate connective-tissue layer; other larger spaces 
were lined by only a single layer of endothelium, and were frequentlv filled 
with masses of tumour elements. Apart from the vessels, the intercellular 
spaces were occujucd by a finely fibrillated ground substance (Fig. 172). and in 
favourable circumstances the tumour-cell cytoplasm was seen to be prolonged 
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into definite processes which Avere connected with the fibrils. The fibrils 
stained pale pink Avith eosin, brownish in A'an Gieson sections, and a reddish 
green (quite distinct from the hrilliant green of collagen fibres) in hsematoxylin- 
fuchsin-ponceau-liglit-green preparations. With Foot’s method^ for reticulum 
fibres a negatiA'e result AA-as obtained, and specific stains for neuroglia also 
failed to colour the fibrils. In many areas the groAA-th Avas freely infiltrated 
by polA-morphonuclear leucocytes, and hjemorrhages AA'ere not infrequent. 

AYhile from the aboA-e description it will be seen that for the most part 
the arrangement of the tumour cells AA-as more or less haphazard, in a fcAA- 

plaees a more positiA-e arrangement was 
encountered. After careful searching 
through a number of sections, certain 
areas AA-ere noted in which the nuclei of 
a small group of cells AA-ere arranged peri- 
pheralh- AA-hile the CA-toplasmic processes 
AA-ere directed centrally and were some- 
times distinctly fibrillated AA-ith resulting 
‘ rosette ’ foi-niation ; A-ery rarely a small 
caA-ity formed the centre (Figs. 173, 17-1). 

The spread of the tumour was 
mainly along the lymphatic channels, 
and in some of the lymph glands in an 
early stage of inA-asion numbers of 
malignant cells could be seen blocking 
the lymph sinuses. The larger spaces 
filled AA-ith neoplastic elements, in the 
older parts of the groAA-th, appeared to 
be h-mphatic channels and not blood- 
A'essels. In the liA-er there was definite 
... , ,, deposition of fibrous tissue between the 

tiG. I/O. — bhowing liver invnaeu by growth. ^ . 

Microphotoffraph (low power), acivancing' Gcige of tlic tuniour and the 

compressed and atrophied liA-er cells 
(Fig. 175). but beyond this limit gronps of malignant cells could be seen in 
the hepatic sinusoids betAA-een the columns of Ih'er cells. 

DISCUSSION. 

In discussing the nature of this tumour a point of some importance to 
be decided is AA-hether the right suprarenal body, of aa-IucIi no trace AA as foimd 
at the autopsy. AA-as merely replaced by groAA-th or AA-as actualh' its site of 
origin. The latter altcrnatiA-e appears to us on the aa-IioIc more probable. 
Before giA-ing our conclusions aac think it may be of interest to mr-e the 
folloAA-ing brief resume of the literature aA-ailable on the subject of adrenal 
tumours. 

Peppcr= in 1901 described a groAA-th of this gland Avhich he considered 
to be a lym))hosarcoma, becoming CA-ident soon after birth and oiA-ino- rise 
to diffuse infiltration of the Ih-cr. In the tA-pe of adrenal ‘sarcoma’ described 
by Hutchison^ metastases occur typically in the cranial and other bones as 
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well as in the liver. Frew- showed that this difference in distribution of the 
metastases dejDends on the different lymphatic drainage on the two sides: 
from the left adrenal gland secondary deposits are found in the liver, ribs! 
and cranial bones., and also in the thoracic duct and some of its tributaries! 
while on the right side the growth spreads at the bare area to the surface of 
the liver, and to the kidney, pleura, and lung, thus tending to remain 
localized in the abdomen and thorax. right® gives adequate reasons for 
considering these growths as neuroc\-tomata arising from the medullarv cells 
of the adrenal, and ^lassoii'* also describes them as of svmpathetic origin. 
Although formation of rosettes’ is typical of the neurocj'toniata. 3Iasson 
states that they are found most readily in the less malignant neoplasms : 
in their absence the tumour may be indistinguishable from R-mphoblastic 
sarcoma, a common diagnosis in these cases before their true nature was 
realized. 

In the jDresent case we were led to class the growth as a neuroc\'toma bv 
reason of : (1) The nuclear characteristics; (2) The scanty c\-toplasm; (3) The 
separation of masses of ceils by bundles of fibrils not staining like collagen, 
neuroglia, or reticulum, and the obvious origin in some areas of these fibrils 
from spindle-shaped tumour cells: (4) The attempts at ‘rosette’ formation. 
This diagnosis was not, however, made without considerable deliberation. 
At first, indeed, we were inclined to regard the tumour as mesodermal in 
origin, and it was only after the application of special staining methods and 
the discovery, by a careful search through a number of sections, of occasional 
‘rosettes' that the true nature of the gro-wth became obvious. A study of 
the literature shows that neuroexToma is a well-recognized entity. That the 
condition is not so very uncommon is suggested by 3Iasson’s statement that 
he has personally met Avitli five cases within three years. Nevertheless, it 
seems probable that a number of the more malignant (and less differentiated) 
examples are wrongly diagnosed, for in a case like the one under discussion 
an ordinarilv careful routine examination of a few sections only may well fail 
to re\'eal the characteristic cj’tological grouping which places the diagnosis 
beyond doubt, and even if occasional imperfectly-formed ‘rosettes' are found, 
these mav be taken for a mere chance arrangement of the tumour cells. 
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TYPES OF GALL-BLADBER INFECTION : A STUDY 
OF 100 OPERATED CASESA 

By C. F. AY. ILLINGWORTH, Edixburgu. 

The frequent oceurrence of bacterial infection in diseased gall-bladders has 
long been recognized, and its importance as one factor in the production of 
gall-stones is now liardly in doubt — indeed, some go so far as to assert that 
it is the primary or even the sole cause of nearly all stones in tliis situation — 
but the relati-\'e frequency of diffei'ent types of organisms, their original foci, 
and their routes of approach to the gall-bladder are still subjects for discussion. 

Bacterial investigations of diseased gall-bladders have in the past been 
limited for the most jDart to smear and culture examinations of bile obtained 
at ojreration, and these in the hands of different workers have yielded results 
which vary greatly both in the frequency and in the nature of the infecting 
organisms isolated. Thus Hartmann^ found an infection of the bile to be 
present in a considerable majority of cases, whereas Johnson® and Drennan® 
found it to occur in only 32 per cent and 19 per cent respectively. In the 
experience of all these workers Bacillus coli was the organism of most frequent 
occurrence, whereas in Huntemucller's* series staphylococci headed the list 
and were found twice as often as the coliform organism. All are agreed, 
however, that the bile of even grossly diseased gall-bladders is sterile in quite 
a large proportion of cases, and Rosenow* has shomi that it is only by making 
cultures from the gall-bladder wall itself that an accurate idea of the infection 
present may be obtained. In his experience the organism most frequently 
found by such an examination is a streptococcus. 

There arc sc^•eral routes by which organisms from other foci in the body 
may reach the biliary tract and the gall-bladder. The earliest conception, 
that of an ascending infection from the duodenum along the common and 
cystic ducts, is not now generally supported as a mode of origin of chole- 
cystitis. except j)erhaps in rare cases. AVhilst it seems pi'obable that infection 
against the slow bile current maij take place, its occurrence is unlikely, especi- 
ally as the duodenal content, even in known cases of cholecystitis, contains 
pathogenic organisms in only a small proportion of cases. 

There remain, therefore, three possible routes to the gall-bladder; (I) 
The organisms may reach the liver cither in the systemic blood-stream or bv 
the portal circulation and be c.xcrctcd in the bile. (2) Having reached the 
liver they may set iqr a localized, low-grade hepatitis, and spread thence to 
the gall-bladder by way of the lymphatics (Graham®). Similar Ivmphatic 
extension might also occur from neighbouring viscera — stomach, duodenum, 
pancreas, and possibly appendix. (3) They may pass in the systemic blood- 
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stream from some distant focus direct to the gall-bladder, there to set up an 
intramural infection, and later to infect the bile (RosenoiyS). 

A clearer knoyi ledge of the etiologj- of cholecystitis ivould seem to be 
of some importance for the treatment or ei'en the prei'ention of this disease, 
and it is with this object that the investigation recorded below has heen 
carried out. It consists of a bacteriological examination of a series of oall- 
bladders operated upon by Professor M ilkie. By his courtesy I have been 
able, in 100 cases, to take portions of the gall-bladder wall 'in addition to 
samples of the bile, or other fluid content, for culture, llfliereyer possible 
the cystic lymph gland has also been identified and dissected off the cystic 
duct for a like jmr230se, and in many cases stones removed have been simiiarly 
examined. 

In carrying out this Avork I have endeavoured especially to answer the 
following questions : — 

1. Is the gall-bladder wall or the bile more frequently the site of a 
demonstrable infection, and what organisms are most commonly found in 
these two sites ? 

2. Is any one organism more constantly present in the early stages of 
the disease and therefore likely to be an active agent in its production ? 

3. Is there any evidence that any one of the routes of approach referred 
to above forms the usual joath ? 

METHOD OF EXAMINATION OF TISSUES REMOVED 
AT OPERATION. 

The medium used for culture of the tissues removed has been the 
glucose-brain-broth recommended by Rosenow." It is made by adding frag- 
ments (1 grm.) of brain tissue to tall tubes of ordinary broth, sterilizing in 
the autoclave, and adding glucose to make a 0-2 per cent solution. The 
adA'antage claimed for this medium is that it giA CS a gradient of oxygen 
pressure, from complete aerobiosis at the surface to relatiA’ely anaerobic 
conditions near the bottom of the tube, and it seems especially suitable for 
culture of the rather sloAv-groAving organisms occurring in cholecystitis. To 
exclude contamination as far as possible, the specimen — gall-bladder, bile, 
or other tissue — should be dealt AA’ith immediately after its surgical remoA'al, 
since any delay CA’en in the relatiA'ely sterile air of an operating room 
naturally increases the risk. 

Coliection of the bile by means of a sATinge or a sterile swab presents 
little difficulty ; but the gall-bladder, exposed to manipulation and to contact 
AA'ith the Avound surfaces, requires greater care if contamination is to be 
aA'oided, and the iJortion to be incubated should be Avashed thoroughly in 
seA’eral changes of saline before it is transferred to the culture medium. In 
addition, in some of the more recent cases a further safeguard has been 
adojAted, and the tissue, remoA'ed and washed as before, has been sterihzed 
on its surface by exposure to ultra-Auolet rays. It Avas found that if the 
portion of tissue AA-as jAicked up in fine-pointed forceps and exposed at a 
distance of 5 in. to the rays of a 7-ampere tungsten arc, an exposure o one 
minute sufficed to destroj' CA'en gross surface contamination, and as the raAS 
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ha%-e little penetrati^'e poirer, any organisms present deeper in the tissue are 
unaffected. 


Tabic J. — Results of Cultures from 100 G.^ll-bladders. 



Gall-I)lndcler wall 

100 

02 

' 34 

17 

5 

1 

5 


Bile 

100 

40 

. 16 

20 

1 

1 

2 

! 0 

Crashed stone 

23 

7 

! 2 

3 

0 

1 

1 


Cystic gland . , 

15 

0 

3 

2 

0 

0 

0 

! 1 


Table I shows the incidence of infection found in the various sites, and 
also the nature of the organisms present. It will be seen that cultures of the 
gall-bladder wall showed the occurrence of an infection in a large percentage 
of cases (C2) as compared with the bile, which in the majority of cases was 
sterile. The nature of the infecting organisms also differed ver}’ considerabh- 
in the two sites, for streptococci, which predominated in the gaU-bladder 
wall, were often found to be confined to this situation, and the gall-bladders 
thus infected in many cases contained sterile bile. Infection of the bile, on 
the other hand, was, in e.xactly half the total number infected, due to coli- 
forin organisms, and in these cases the gall-bladder was generally found to 
give a growth of the same nature. 

Mi.xcd infection, as wiU be seen, occurred in but a few instances, and 
Slapliijlococci aureus and albus were also rather infrequent. Siaph. aureus 
occurred on three occasions — once in the gall-bladder wall, once in the bile, 
and once in the cultures from a crushed stone. My attention was recently 
drawn to the observation of R. R. Graham.* that the isolation of this organism 
is frequently associated with a clinical history of mucous colitis, and it is 
therefore interesting to note that in the three cases here recorded this was 
not present — indeed, two of the patients had a definite historv of chronic 
constipation. 

Examination of crushed gall-stones proved rather disappointing. Infec- 
tion was present in only 7 out of the 23 examined, and in 4 of these 
contamination from the bile, n-liich yielded the same organisms, could not 
be absolutely excluded. Cultures from the cystic gland also afforded little 
information, and in every case but one gave a growth similar to that of 
the gall-bl;iddcr or bile. 

IMth regard to the clinical recognition, at operation, of cases likelv to 
be found infected, the general inqwession gained -was that a positive culture 
from the gall-bladder n-as more likely to be obtained in a case where the wall 
was thick and llcsliy than where the changes were less marked. Infection of 
the bile, on the other hand, was more didicult to estimate from the naked-eve 
appearance. In some cases i^crfcctly clear watery bile yielded a vi^rorous 
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growth on culture ; yet in others, where the gall-bladder content was thick, 
turbid, and of almost stercoraceous appearance, no growth could be obtained. 

CLASSIFICATION OF THE ORGANISMS ISOLATED. 

All the coliform bacilli isolated were as a routine inoeulated into tubes 
of lactose peptone and on to McConkey plates, and with one exception they 
showed the reactions of ‘typical B. coli’. In the exceptional case, M'here 
lactose fermentation failed to occur, an acid reaction took place with sac- 
charose, and the identity of the organism was established as ‘atj^pical B. coU’. 
The interest of this series lies in the fact that the typhoid bacillus was never 
isolated, although at least three of the patients had a previous history of this 
fever. This is in confirmation of the experience of Judd,** who failed to 
isolate this organism from 21 patients who had previously suffered from the 
disease. 

Of the streptococci isolated, the majority had many characters in 
common. They grew rather slowly, and in broth after twenty-four hours or 
even forty-eight hours only a faint diffuse opacity might be evident. Films 
showed the cocci chiefly in short chains, but also often in pairs, and usually 
of rather small size. On agar and blood-agar the growth was also slow, and 
the colonies, minute, discrete, and colourless, but often in great numbers, 
even after forty-eight hours could sometimes be readily observed with the 
aid of only a hand lens. In films from solid media diplocoeci were rather 
more evident, and in some cases tended to form clumps. 

In the 32 cases where subcultures were made on to blood-agar, hscmo- 
lysing streptococci occurred only 3 times ; green discoloration of the medium 
was observed in 3 cases, and in the remaining 26 no haemolysis took place. 

In 21 cases the streptococci were typed according to Holman's classifica- 
tion,^® and it will be seen that in spite of their superficial similarities wide 
differences of biochemical reaction existed. 


Table II. — Classification of Streptococci from 21 Gall-bl.adders. 


ISO. OF CASES 

H^OLTTIC 

Lactose 

AIantote 

SALICrS’ 

CLASSinCATION’ 

o 

No 

Acid 

Acid 

Acid 

sir. ftccalis 

4 


No acid 

Sir. mn-hicmolylicus 1 

1 



No acid 

Acid 

Sir. mitis 

7 

5 


No acid 


No acid 

J> 

Sir. salivarius 

Sir. ignavits 

1 

■Ves 

Acid 


J» 

Sir. angiiwsus 

1 


No acid 

5> 

Acid 

Sir. eijiii 


Growth of the streptococci in the peptone water used for sugar media is 
apt to be rather uncertain, and accordingly it was customary to inoculate a 
large quantitj' — 1 c.c. — of the broth culture into each tube ; and in cases 
Avhere even then growth was doubtful after three or four da\s incu ation 
control tubes of agar Avere then inoculated from the sugar media to e er 
mine this point. Absence of inulin fermentation Avas relied upon to exc u e 
the pneumococcus, AA'hich did not occur in this series. 
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FREQUENCY AND TYPE OF INFECTION IN VARIOUS 
STAGES OF CHOLECYSTITIS. 

In Table III all the cases examined have been grouped according to the 
stage of disease present. As many classifications of affections of the gall- 
bladder seem to be of a needlessly artificial character, the various grades of 
disease merging into each other, I have attempted to simplify the grouping 
as far as possible, and the primary groups have been limited to three, depend- 
ing upon the naked-eye characteristics of the gall-bladder wall rather than 
on other factors such as the presence or absence of stones. A fourth group 
has been added, consisting of those cases in which to the naked eye a localized 
or diffuse deposit of lipoid material was visible in the mucosa ; all these 
cases showed distinct evidence of chronic inflammatory' changes, and they are 
therefore also included in Group 2. 


Table III. — ^Loc.\tion' of Isfection' ix Various Types of Cholecystitis. 


Gnocp Xo. 

OF Case? 

TVALL InTECTED I 

CONTEJrr INTECTZD 

i 

1. Aciilc cliolerystilis 
‘ Enipvema ’ 

12 

10 

10 

8 

s 

s 

Early obstniction. . 

4 

O 1 

2 

2. Chronic cholccyslitis 


41 

2.5 

Witli stones 


33 1 

21 

Witliout stones 


0 

3 

Hydrops . . . . 


2 

1 

3. Early chotccyaiUis (chronic) 


11 ’ 

5 

Wifli stones 


3 

3 

tVittiout stones 


s 

2 

4. Chok.'itcrosis 

G 

4 

2 


Group 1 : Acute Cholecystitis. — The symptoms arising from acute chole- 
cystitis arc rarely sufficiently grave to require an immediate operation unless 
or until the cystic duct has become obstructed, and it therefore happens that 
this had occurred in all the cases in this group. 

Following obstruction of the duct in S of these cases an empyema of 
the gall-bladder had developed, and it was tense, thick-walled, and acutelv 
inflamed. As was to be expected, cultures showed the presence of organism's 
in each of these cases, in the wall as well as in the contained pus. Strepto- 
cocci occurred 4 times and in 2 cases were haemolytic,- B. coil were present 
.1 times : and the two organisms were found together once. 

In the remaining 4 cases of this group operation was performed earlv 
during the attack, and though the gall-bladders were obstructed, distended 
and thick-wallcd. they contained comparatively clear bile and onlv a slight 
excess of mucus. Only two of these cases showed the presence of an infcc- 
lion. streptococcal in one and coliform in the other. 

Group 2 : Chronic Cholecystitis.— This group includes the type of case 
most frequently seen at ‘interval' ojicrations. in which tlie gall-bladder shows 
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to the naked eye moderate or gross thickening of its Avails, but no CA'idence 
of an acute infection. Stones AA'ere present in 52 uncomplicated cases of 
this group and absent in 10. In 3 a stone impacted in the cystic duct or 
in Hartmann’s pouch had gh’^en rise to a sIoav distention — a hydrops — of 
the gall-bladder. 

In this group, naturally, infection Avas considerably less frequent of 
occurrence than in the first, and Avas only found in 41 of the 65 cases. The 
most notcAvorthy feature Avas that in a large proportion of these a pure groAvth 
of streptococci Avas obtained in cultures of the Avail, and that in many the 
organisms Avere found in this situation only, the bile being sterile. It is also 
of interest to note that such a purely intramural infection often occurred 
Avhere stones Avere present in the gall-bladder, and indeed almost as frequently 
in the presence of stones as in their absence. {See also Table V.) 

B. coli occurred in the bile in 13 cases ; in the Avail, in pure culture 
in 11 and along Avith streptococci in 3. Staphylococcus albus AA'as found tAvice 
in the bile and thrice in the Avail and Staphylococcus aureus Avas present 
once in each situation. 

Group 3 : Early Cholecystitis. — In this gi-oup are those cases, 23 in 
number, in Avhich the pathological changes A'isible in the Avail of the gall- 
bladder AA’ere relatiA^ely slight — loss of normal blue colour, a. little thickening 
of the AA’all, and perhaps a small excess of subserous fat. Stones Avere present 
7 times and Avere absent in 16. Here also the occurrence of an intramural 
infection Avas a notable feature. Streptococci Avere found in the Avail on 6 
occasions, B. coli tAA'ice, the tAA’o together once, and Staphylococcus albus tAvice. 
The bile in 2 cases contained streptococci (once the bile alone Avas thus 
infected and the Avail Avas stei’ile), in 2 B. coli, and in the remainder proved 
sterile. 

Group 4 : Cboleslerosis. — In 6 of the cases in Group 2 there Avas Ausible 
in the mucosa some degree of lipoid infiltration (cholesterosis), A'arying in 
extent from a patchy distribution oA’er small areas to a fully dcA’eloped 
‘ straAA’berry ’ appearance. No case aa’bs encountered of cholesterosis Avithout 
also definite inflammatory change, and in 4 cases stones Avere also present. 
Streptococci occurred in the AA’all of 3 and in the bile of 1, Avhilst Staphylococcus 
aureus Avas found in the Avail of 1 case and in the bile from another. 


INCIDENCE OF INFECTION IN DIFFERENT LAYERS OF 
* GALL-BLADDER WALLS. 

It has frequently been obsei’A'^ed that cA'^en in grossly diseased gall-bladders 
the greater part, or in some cases CA^en the AA'hole, of the histologica c lange 
is confined to the outer layers of the Avail, and the strorna and epit le lum o 
the mucosa are relatiA’el}^ healtliy. This obsei’A^ation is irnportant m le ation 
to the etiology of the disease, and has been stressed especially by ra lam as 
eAudence that the infection may spread by lymphatic channels ^ le ia er. 
In the hope that a similar localization of the infection might be emons ra e 
bacteriologically, the folloAving method Avas carried out in 30 cases, separa e 
portions of the mucosa and of the outer layers of the aa a eing incu ja 
separately. 
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Tlie gall-bladder, immediately after removal, was held on the streteh by 
four pairs of tissue forceps, and a small area of the outer part of the vail, 
peritoneum, and subserous and muscular coats was then dissected off the 
underlying mucosa, care being taken not to open into the lumen of the organ. 
The underhung mucosa was then also removed, and each portion, after 
thorough washing, was added to culture medium. 


Table IV. — Ixcidence of I>'fection‘ rv Diffehext Layers of the 
G.UJ.- nL;VDDEB Atuvix. 


Botli layers sterile . . . . . . . . . . ■ ■ 

Same organism from each layer (streptococci in 11, B. coli in 4) 
Infection of mucosa alone (streptococci in 2, B. coli in 2).. .. 
Infection of outer layers alone (streptococci) 

Streptococci in outer layers, B. coli in mucosa 


Cases 

9 

15 

4 

1 

1 


Total 30 


It will be seen that in the majority of the 30 cases separate cultures of 
different layers of the wall yielded little further information. In 9 both layers 
were sterile, and in 15 the same organism was isolated from each. Con- 
sideration of the table would seem to show that in the remaining cases the 
mucosa shows a greater incidence of infection, but it happened that in two 
of the instances in which this was the finding the bile was similarly infected, 
and contamination from this source might have occurred. 

In tliis short series, therefore, there has been found no evidence that one 
or other of the layers of the gall-bladder ivall is more prone to infection. 


Table V. — OccunnEN'CE of ax Ixtrasiural Streptococc.vl IxFEcrnox 
IX THE 8S Interval Cases, 


Xakv.d-eye Arrr.AViASCE or GALLBL,\Di>Er. ' 

1 

Total Xo. 
or Cases 

I.vrR.csn7iuL Sinnro- 
1 COCCAE IS'FECUOS 

i 

Bloiicx prcsnil . . . . . . . . 

02 

13 

Clironic cliolccvstitis (including livdiops)' 

oo 

13 

Early cliolccy.stifis . . . . ... 

T 

0 

Slones abscnl . . . . . . . . ' 

20 

7 

Chronic cholccv.stilis . . . . . . i 

10 

2 

Early cholecystitis . . . . . . ! 

IG 

1 

o 


DISCUSSION. 

Tlie most interesting point which emerges from the studv of this series 
of cases is the comparatively frequent occurrence of a purely intramural 
slrcj)tococcal infection. In Rosenow's opinion such a localization of the 
organisms is due to a direct blood-spread from distant foci such as the teeth 
or tonsils, and in support of it he has been able to demonstrate e.xperimental 
cholecystitis following the intravenous injection of organisms of this t\-pe 
^Yhcther cliolccystitis in man occurs in this way. or is due. as su^cested bv 
Graham, to spread of the infection by lymphatic channels, remains a moot 
])oinl. The evidence given by this work docs, however, tend strongly to 
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corroborate the present-day opinion that spread of the organisms via the 
bile, either from the liver or from below, is not the usual route, and indeed 
probably occurs only rarely, if at all. 

It is difficult to correlate the presence of gall-stones, which were found 
in 13 out of 20 cases, with an infection entirely limited to the wall, and it 
seems likely that in these cases the infection had not at all times been so 
circumscribed. No doubt, during small acute exacerbations of the disease, 
infeetion spreads to the bile, which later, through its slight antiseptic power 
and by the continual fresh flow from the liver, once again becomes sterile. 

In relation to diagnosis the investigation here recorded is of interest, as 
it affects the j\Ieltzer-Lyon test, for, in view of the occurrence of uninfected 
bile in 60 irer cent of cases it seems, obvious that a negative bacteriological 
finding in this examination must be of no significanee, and in fact it does not 
even exclude the presence of gross gall-bladder disease. 

In regard to treatment of cholecj^stitis, the presenee of active infection 
deep in the wall of the gall-bladder, as opposed to a catarrh of its mucosa, 
tends to diminish one’s faith in those therapeutic measures which are directed 
solely to disinfection of the bile, and to emphasize the value of operative 
treatment. It would also suggest that, at any rate in the great majority of 
grosser lesions, drainage by cholec}'stostomy is insufficient to eradicate the 
disease and that cholecystectomy is the operation of choice. 

In conclusion, I would like to express my great indebtedness to Professor 
D. P. D. Wilkie, who first suggested this research and has throughout been 
at considerable pains to render it possible. 
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INCONTINENCE OF URINE OF RENAL ORIGIN. 

By R. CAMPBELL BEGG, 

GEXITO-I7RIXARY SCRGEOX, WELLINGTON' HOSPITAL, N’.Z. 

The developmental anomaly here described and illustrated is doubtless rare 
in itself. It is manifested, however, by a very common s^miptom inconti- 
nence of urine, and is accordingly of general interest and importance. The 
literature abundantly illustrates how often these cases have escaped diagnosis. 
This is the more to lie regretted, as surgical intervention ndll in all cases relieve 
the unfortunate sulferers from an affliction which makes life a burden and 
shuts them off from all social acti\4ty. The only reference that can be found 
in the English literature is in an article by ^Milton in the Lancet of 1S93. This 
author describes a case of his own and refers to a pre\'ious one of Lawson 
Tait’s. These were almost certainly examples of incontinence due to an aber- 
rant ureter, though they were not described as such. 

Strictly speaking, the flow of urine from the urethra or vestibule from a 
ureter opening outside the bladder is improperly described as ‘incontinence 
of urine’, a term generally restricted to pathological leakage from the bladder. 
The patients, however, always present themselves as cases of incontinence 
and are liabitually treated as such, and it seems more convenient to deal ndth 
the subject under this head. 


CASE REPORT. 

Eileen K., age 0, admitted June IS, 1925. 

Histohy. — The mother noticed notliing abnormal for the first eighteen months. 
•After that time slie observed that the child's clothes were always wet. There was 
no nocturnal enuresis, but always in the morning a slight stain on the sheet. Urine 
was passed naturally in the morning and at intcm'als during the day — ^the usual 
amount at each evacuation being 4 oz. .At first there was no offensive smell from 
the discharge, but this became a noticeable feature after the age of 3 years. The 
patient had been treated by means of atropine and belladonna given by the mouth, 
and later by instillations of silver nitrate and vaccines of B. coli, but wthout result. 
Sometimes for a day or two there would be practically no leakage, and then an 
increased amount would follow. The family histoty was unimportant. 

O.N- Ex.vmin'.vtiox. — The patient was a bright, hcalthy-looking child. Xeither 
kidney was palpable or tender, and there was no tenderness or dullness in the supra- 
pubic region. The \nlva was slightly reddened and veiy moist. Urine dripped 
away from the urethra in series of ten to fifteen drops ; there would then be an 
interval of about thirty seconds and then another scries of drops. Tlie escapins 
lluid seemed to fill the vagina and then overflow from it. .A small rubber catheter 
was passed, and it was noted that the point of the instrument appeared to be held 
uj) momentarily as if by a fold of mucous membrane just before it entered the 
bladder. Two ounces of urine were withdrawn, and this on examination contained 
a few pus cells and a large number of B. coli. 

Cl/sloscopic E.raininniioii . — The bladder mucosa was normal in appearance. 
The right ureteric orifice was similar in appearance to the left, but different in 



230 THE BEITISH JOTJENAL OE SUEGEET 


position. It lay more medially and nearer to the bladder neck. The efflux from 
both ureters was forcible and occurred at intervals of twenty seconds. The internal 
sphincter appeared to offer the normal resistance to the passage of the instrument. 

Ten c.c. of indigo-carmine solution had been injected into the gluteal muscles 
immediately before the examination. The dye appeared in strong stream and "Tood 
concentration from both sides fourteen minutes from the time of injection. ^The 
cystoscope was withdrawn and the bladder emptied ; the solution filling the bladder 
was then quite blue. The drip from the urethra recommenced, but it was absolutely 
clear. Testing it by absorption with filter paper proved that there was no trace of 
dye. A catheter was then inserted into the bladder and deep-blue urine withdrawn, 
while clear fluid continued to emerge at the side of the catheter. It thus became 
evident that the bladder was not the source of the leakage, and that the kidneys 
corresponding to the tivo ureters debouching in the bladder ivere of normal 
function. 

Careful uretbroscopic examination of the vagina showed that there was no 
abnormal orifice there, nor could one be found in the vestibule. Every instrument 
passed hitched up momentarily against an obstacle just outside the bladder and 
seemed to ride over a fold or irregularity before it passed on. A No. 4 ureteral 
catheter passed freely to the pelvis of the left kidney, but would enter the right 
ureter for 1 cm. only. At this point it was gripped and blood emerged from the 
ureter when an attempt was made to pass it further. This appeared to show that 
the right ureter was narrower in bore than the left or that it was inflamed. Three 
hours after the examination there was a slight blue colour in the fluid leaking from 
the urethra. 

X-ray Examination . — A radiograph show’ed a shadow of the left kidney normal 
in size, shape, and position, but the outline of the right kidney was blurred. Sodium 
iodide solution was injected forcibly into the urethra in the hope of outlining the 
abnormal ureter, but, not unexpectedly, the resulting radiograph showed nothing 
but a normal cystogram. On account of the age of the child and the smallness of 
the urethra, it was impossible to conduct a satisfactory uretbroscopic examination. 


Phe-operative Diagnosis. — I t was evident that the case was one of super- 
numerary ureter on one side or the other, terminating in the urethra just outside 
the neck of the bladder. The orifice ivas probably at the point where the catheter 
was held up. The ureter must belong to the upper pole, following the invariable 
rule that the low'er and more medial of the tivo ureters in a double kidney always 
belongs to the upper pole. The dye test showed lack of function and almost certainly 
hydronephrosis of the extra kidney, in ivhicli infection was also present. The 
normal part of the double kidney and the kidney of the opposite side were of good 
function, but also infected, one or both. The presence of an infected hydronephrotic 
kidney indicated its removal by partial nephrectomy rather than any handling of 
the abnormal ending of the ureter. The difficulty was to determine on which side 
the double kidney Avas. The possibility of the presence of tivo aberrant ureters, 
one from eacb side, Avas thought of, but seemed too remote a contingency to consider 
seriously. No help Avas obtainable from palpation or history of pain on one side or 
the other. The plain X-ray helped to the extent that the left kidney shadoAA' Avas 
not enlarged and the notch of the sinus appeared in its centre, AA'hereas if the kidney 
had been double, tbe notch Avoufd either not haAm been so distinct or Avould haAm 
been situated loAver doAvn. The right outline Avas too blurred to giA^e information one 
way or the other. The right ureter aa'us implanted abnormally Ioav in the bladder 
and its bore Avas smaller than that of the left ; finally, in over 80 per cent of the 
cases recorded Avhere the ureter opened into the urethra the abnormalitj’^ AA'as on the 


right side. . . . , i, . 

Double pyelography Avas considered, as one pehds might shOAV a shortening , 
but as it Avas impossible to introduce an opaque catheter into the aberran ure er 
or the right normal one, the information to be gained AA'as doubtful an le ns 
definite, OAving to the, necessity of an aniesthetic and the presence of in ee 
seemed preferable to explore the probable side — ^the right and if a sing e J 
Avere found, to cut doAAm ou the other kidney. 
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Oper-VTIOX (April 7, 192G). — ^Anmstlietic : nitrous oxide and oxj'gen nrith local 
infiltration with novocain. Tlie right Iddney was exposed by Kellj-'s method through 
the superior lumbar triangle, the only muscle cut being the latissimus dorsi. From 
the upper pole near the summit a dilated and verj- tortuous ureter coursed down- 
wards ; it was fullv li cm. in diameter (Figs. 17G, 177). The lower pole formed 
the great bulk of the kidney and was separated by a sUght furrow posteriorly from 
the upper pole. From its pehis issued a normal and undilated ureter. The eapsule 
of the lower part of the kidney was thiekened and adherent in parts, and the cortex 
showed the tj’pical scarring of infection. Tliere seemed to be no definite separate 
blood-supply for the upper part of the organ, the renal arterj- entering about the 
junction of the two parts. The upper pole was removed and the raw area oversewn. 



Fio. 170.— Sketch of the two fegments 
of the riglit kidney removed separately. 
Note the widely dilated ureter of the tipper 
portion. 





Fig. 177. — Section of the kidney. 
Xoto nbsenco of extra-renal pelvis in both 
portions. 


•Vt this stage there appeared to be some interference with the blood-supply of the 
remaiucler, and as it showed such definite signs of infection it was thought unwise 
to leave it, so that the net result of the operation was total nephreetomv. The 
ureters were resected as far do«Ti as possible without enlarging the incision, and 
the wound was closed, leaving a small rubber-dam drain. 

SuiisuQrr.xT Phoc.uess. — There was some leakage for a few days foJIowine the 
operation owing to fluid remaining in the dilated ureter left behind. On the seventh 
day and for a short time after some pus came through the urethra from the same 
source. Tlic patient was discharged on the sixteenth day and has had no leakage 
since. There is still, at the time of wiling (Oct. 27, 1920), an occasional sh^ht 
discharge of pus. “ 

The ease illustrates most of the important features of incontinence of 
renal origin now to be more fully discussed. 
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ETIOLOGY. 

This form of incontinence is due as a rule to one component of a double 
ureter, more rarely to a solitary ureter, debouching abnormally into the 
urethra or the vestibule of the vagina. The condition is due to irregular 
development of the renal bud derived from the lower part of the Wolffian 
duct. To follow the origin of the variation it is necessary to consider the 
developmental processes involved in the formation of the bladder, urethra, and 
the vestibule of the vagina. Formerly it was supposed that the bladder arose 
from the allantois, with the exception of the trigone, rvliich was said to be 
derived from the cloaca. It seems to be definitely established now that the 
upper part of the bladder and the urachus are derived from the ventral cloaca, 
while the trigone, urethra, and vestibule are in large measure Wolffian in 
origin. The work of W. Felix in particular has served to give prominence to 
the latter view, and it appears to be impossible to explain the ureteral anoma- 
lies under review on any other supposition. 

In the four-weeks foetus the Wolffian duct opens into the ventral cloaca 
latero-posteriorly. The renal bud — the future ureter — enters this duct from 
the dorsal aspect. Eventually the ureter will open into the bladder close to 
the site occupied at this stage by the Wolffian duct, while the latter will pass 
internal to it, to open as the vas deferens in the male into the distal part of 
the posterior urethra, or as Gaertner’s duct into the vestibule of the vagina 
in the female. It has to be explained how this transposition occurs. A 
common description is that the ureter comes to open separately into the ventral 
cloaca, while the orifice of the Wolffian duct migrates .downwards until it 
opens much lower down in the ventral cloaca. This migration of an orifice 
is difficult or impossible to conceive, and a simpler explanation seems to be 
available on the following lines. 

Felix has sho^vn that the lorver ends of the Wolffian ducts from the 
fourth week onwards expand more and more — trumpet-fashion — so that they 
form two extensive horns whose cavities are quite indistinguishable from 
that of the ventral cloaca which they enter ; and that it is the expanded 
lower ends of these ducts, whose lips fuse behind in the middle line, that 
actually form the trigone of the bladder. The renal bud or ureter maintains 
its original iDosition. The portion of the Wolffian duct, however, from which 
it arose is now actuallj'' itself part of the bladder. Instead, therefore, of the 
ureter being transferred from the duct to the ventral cloaca, it still opens 
into the original structure which has itself now expanded to form the trigone. 

The further development of the Wolffian duct appears to take place 
along the following lines. Its original lower edge is fixed and incorporated 
as part of the future bladder at the upper margin of the trigone. As the 
duct lengthens, the loop of it passes down inteimal to the young meter 
in a downward direction, more and more of its walls expanding and being 
taken up to form successively the urethra and the vestibule of the vagina. 
Its downward progress being eventually stayed, it remains in position as 
Gaertner’s duct in the female or the vas deferens in the male, rsatuia > 
the expansion of the duct is not unifoz’m, the bladder and urethra 
formed more at the expense of the lateral and anterior walls t lan o le 
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posterior. Any stnictui'es attached to it ■ndll remain in the same relative 
position during the descent. This is notably true of the renal bud and 
its product, the ureter. If the renal bud is implanted Ion’ donm in the 
duct before the beginning of descent, it will open early into the bladder 
and accordingly be situated high up. The further it is from the lower 
end in the beginning, the longer it will have to wait before the section to 
which it is attached expands to form the urinary tract. It may be placed 
so high that the descent of the AVolffian duct has ceased before the part to 
which it is attached is used in the formation of the vestibule and urethra. In 




Fig. its. — D inprams illustrating the process by whicli the upper ureter comes to o 
in the urethra or vestibule. Tlie dotted line indicates the portion of bladder, urethra, a 
vestibule fonnctl from the AVolfljan duct, A.L, Allantois ; V.C, Ventral cloaca ; C.M, Clo 
inembrnne : Ur. 1, The lower ureter : Ur, 2, The upper ureter ; R, Rectum ; V/.D, Wo 
duct ; U, The future urethra ; V, Tlie future vestibule. 


such a case the functioning ureter would still open into the unexpand 
tion — namely. Gaertner's duct — and the adult condition woidd be a 
Gaertner's duct from which urine flowed owing to the entry into it 
aberrant ureter. Any cystoscopist of experience must have observed u 
oi)cning in a descending scale from above and e.xternal to the trigone 
to the neighbourhood of tlic bladder neck. 3Iore rarelv they open still fu 
down — in tlie urethra itself or tlic vestibule of tlie vagina. In the latter 
it is not easy to determine wlicthcr it is the actual ureter which debou 
in the vestibule, or a Gaertner's duct kept patent by the discharf^e into i 
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a ureter Avhieh has never ■ reached the lower urinary tract at all. Indeed, 
as the majority of cases of incontinence of renal origin, are due to fistula: in 
the vestibule, it is probable that the latter is the real condition. It is hard 
to conceive that in such a large number of cases the ureter itself would end 
exactly at this point. 

In the case of twin ureters there are two renal buds arising from the same 
Wolffian duct. Commonly these lie very close together, so that the resulting 
ureteric orifices are adjacent in the bladder. In exceptional cases one bud 
develops much higher up than the other and gives rise to the upper pole of 
the double kidney. The ureter corresponding to the lower bud may open 
into the bladder in the normal situation, while the other does not reach the 
urinary tract till much later, and therefore its orifice is lower and may be in 
the urethra, vestibule, or even Gaertner’s duct {Fig. 178). In some instances 
both ureteric orifices are lower than usual, and this fact has some value for 
diagnosis. If one of the two meatus seen eystoscopically is nearer to the 
neck of the bladder than the other, the former indicates the side of the 
aberrant ureter. It is inevitable on developmental grounds, and has always 
been borne out by experience, tliat a ureter opening extravesically belongs to 
the upper pole of the double kidney. 

Bousquet, Schrader, Fleury, and Thilow (Case 2) have all recorded cases 
of complete absence of the bladder. In the first two the ureters opened into 
the urethra ; in the last two into the vestibule. These can be explained only 
by the lack of e.xpansion of the Wolffian ducts and their early fusion and 
descent, so that in one case they formed only the urethra and vestibule, and 
in the other the vestibule alone. 


HISTORY. 

As early as 1674 Schrader conducted an autopsy on a young girl in whom 
he found complete absence of the bladder with both ureters opening into the 
vestibule. Depaul, in 1852, reported a case in which, among other gross 
abnormalities, the right ureter entered one half of a double vagina in a non- 
viable foetus. Fleury, in 1874, attempted to pass a catheter in a young girl 
who was incontinent. She died of peritonitis as the result, and at autopsy it 
was found that there was complete absence of the bladder with both ureteis 
terminating in the urethra. The first writer, however, to give the anomaly 
a clinical interest appears to have been Baker, who, in 1879, published two 
cases of his own in both of which a truant ureter opened in the 's estibule. 
The patients had both been incontinent from birth. One was complete y 
cured by implanting the ureter into the bladder by the vaginal route. ]\Iassaii 
reported a similar post-mortem case in the same year. Aith the a \ance o 
modern methods of investigation, it was realized that in the vast majoiitj o 
cases the aberrant ureter was a component of a double uietei. 


INCIDENCE. 

The number of reports of cases has increased dm ing the last ten 
Altogether 73 cases are recorded, excluding that of Lav son ai re errc 
by Milton. Several writers have expressed the viev tia us oes 
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reflect the real incidence, as the possibility of tlie condition is not visualized 
by those handling cases of persistent incontinence. It seems difficult, for 
example, to believe that no instances have oceurred in the practice of British 
surgeons at home or abroad, Avliile a comparatively large nmnber have been 
observed in Germany, France, and America. It is of interest that several 
surgeons — notably Baker, Albarran, Benckiser, Burnham, Furniss, Hunner, 
Judd, Rumpel, Thilon’ and Olshausen — have reported more than one example 
in their personal practices. The first case put them on the alert, and a 
similar condition was disco^’cred by examining all cases of incontinence by 
tlie appropriate tests. 

Sex and Age Incidence. — Cases of aberrant ureter causing incontinence 
occur exclusively in the female sex. Corresponding anomalies occurring in 
the male — the ureter opening into the prostatic urethra, the vas deferens, or 
the seminal vesicle — are not accompanied by incontinence. The powerful 
external siihincter prevents this. The irritation may cause pollalciuria but 
never incontinence. 

IVhile the anomaly is developmental, the symptoms are not in aU cases 
observed from birth. Where the ureter opens close to the internal sphincter, 
the tonicity of the latter sometimes serves to retain the urine — at the expense 
of renal dilatation — until the muscle is relaxed in normal micturition. In 
Erlach’s case, for example, the incontinence, if present, was too slight to 
attract attention and the discovery was made at autops\^ As a rule the 
mother becomes aware of something -wrong after the first year, but she usually 
ascribes it to a bad habit, and hopes that the child will ‘ grow out of it’. 

PATHOLOGY. 

Tin's will be considered in regard to whether the aberrant ureter is super- 
numerary (an inaccurate term, but difficult to replace) or single ; right- or 
left-sided ; opening into the vestibule, urethra, or vagina ; and to the state 
of the corresponding kidney as regards position, dilatation, or infection. 

The cases of Bousquet, Fleury, Ivnopfelmacher, Massari, Depaul, Palfrm, 
Schrader, and the second case of Thilow are excluded from the analysis. 
Some of them have been already referred to, and they all concern gross abnor- 
malities of development in addition to the misplaced ureter. This leaves 66 
recorded eases for study. 

Ureter Single or Supernumerary. — Autlientic cases of a truant single 
ureter are rare— S in all. Those of Alglave and Papin, SechejTon, Pieri. and 
the first cases of Judd and Tliilow were definitely proved at operation or 
autopsy ; those of Wcstlioff and Olshausen (Case 1) by satisfactory cystoscopie 
c\'idcnce. TIic ciglith (Sehroeder) is vouched for by Papin, the original report 
not being available. 

In 42 cases the ureter was supernumerary as proved by autopsy, opera- 
tion. or cystoscopy. In four of these (Alsberg. Conitzer, Obid, and Stammler) 
there were double ureters on both sides, two from one side terminating- nor- 
mally in the bladder. In 16 cases examination was not carried out to deter- 
mine this point, but a close study indicates that probably all. or most of them, 
dealt with supernumerary ureters. ’ 
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Ureter Right- or Left-sided—Of the single ureters, 5 were on the right 
side, 3 on the left. Of the remaining 58 cases, 18 were on the right, 14 on 
the left, and 27 not stated. ’ 

Site of Termination. — 

Single Ureters.— Five terminated in the vestibule, 3 in the urethra. 

Supernumerary or Doubtful— Fovty-five ended in the vestibule, 12 in the 
urethra, and in 1 (Furniss s second case) the orifice could not be located. 

There were no certain cases in which, apart from other gross abnormal- 
ities, two supernumerary aberrant ureters were present, though possibly 
Madelung s may have been of this nature. These figures may be summed 
up in tabular form as follows : — ^ 


Description — 

Cases 

Per cent (approximate) 

Supernumerarj' 

42 

63 

Probably supernumerary . . 

16 

26 

Single 

7 

10 

Probably single . . 

1 

1 


66 


Termination — 



Vestibule 

50 

75 

Urethra . . 

15 

24 

Not found 

1 

1 


66 


Side — 



Right 

23 

35 

Left 

16 

24 

Not known 

27 

41 


C6 

The table shows that supernumerary aberrant ureters occur nine times as 
frequently as single ones; that the termination is nearl}’’ four times as often 
in the vestibule as in the urethra ; and on the right side more commonly 
than the left. In those cases where the orifice is in the urethra, a very large 
proportion occur on the right side (right uretei’s, 12 ; left ureters, 4). 

In many of the reports it is stated that the ending "was in the vagina 
but it is clear that the vestibule of the vagina was really referred to. The 
developmental distinction between the two structures must be borne in mind. 
The vestibule includes a triangular area whose apex is at the junction of the 
two frenula clitoridis, whose lateral boundaries are the medial margins of the 
labia minora, and Avhose base is the line of insertion of the hymen. All this 
area and the external surface of the hymen itself is developed in part from 
the ventral cloaca, but chiefly from the expanded I^ olffian ducts. The process 
by’’ which an aberrant ureter can terminate here is exactly the same as if it 
ended in the urethra, and has been discussed under etiology (p. 233). 

The A’agina itself, hoAvever, is of Mullerian origin, and it would requim a 
much more severe developmental wrench for a ureter to leave its M o an 
attachment and open into the Mullerian system. This certainly occurs, ut 
only where other gross abnormalities accompany it, such as exstiop ly^ o le 
bladder, persistent cloaca, double vagina and uterus, fused sing e i ney , 
atresia ani, or opening of the intestine and bladder in the abdomina ■\'a 
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These gross malformations are not verA' tmcommon, espeeially in the non- 
viable foetus, and only a A'ery small proportion are dissected and reported on. 
In them the Avhole mechanism by which the cloaca, olffian, and ^liillerian 
svstems become organized to form the rectum, urinary, and genital systems 
has run riot, and almost any combination may be reproduced. The cases 
of Depaul, PalfATi, and IvnopMniacher are of this tA'pe. and I have observed 
a similar condition in a child rvho died on the seventh day. 

Papin carefully investigated all clinical cases in which it Avas stated that 
the truant ureter opened into the A'agina, and concluded that in each it Avas 
rcalh' the A-estibule that AA’as meant. These eases Avere all in adult A\’omen, 
Avhere the hymen had disappeared, and the distinction betAveen the A'estibule 
and the anterior A'aginal Avail Avas not easy to make. In ulff s case the 
orifice Avas said to be in the labium minus, but he probably refers to the base 
of that structure, Avhieh is deA'elopmentally the extreme outAA'ard limit of the 
A'estibule. 

Condition of the Ureter. — In cA-ery case Avith one exception (Hohmeier) 
the ureter Avas dilated, and in many there Avere strictures at A'arious points in 
addition to the narrorving at the external orifice. Hydro-ureter, and in some 
cases pyo-urcter. may thus be considered the practically uniA'ersal rule. The 
cause is found in the very narroAv termination, Avhich is usually so small as 
to be difficult to find, and has to be slit or dilated in order to admit eA-en 
a small-bore catheter. Immediately proximal to the external orifice, there 
is usually a cystic dilatation Avhich may be palpated from the A'agina. In 
Hohmeier’s case there Avas a calculus impacted at the loAA'er end of the 
abnormal ureter. 

Nature of the External Orifice. — If this is in the urethra, it may appear 
urethroscopically to be of similar form to the normal type seen in the bladder. 
Sometimes it is protected by a A'ah-e or fold of mucous membrane, and this 
may be felt to check the passage of a catheter or cystoscope. In the A'estibule 
the opening is as a ride A'ery close to the external urethral meatus, but may 
be half an inch from it to one side aboA'e or beloAV. In a parous Avoman in 
Avhom the hymen is absent it may be so far posterior as to appear to be in 
the vaginal Avail. In a few of the reported instances (Hohmeier, Olshausen) it 
Avas Avide and slit-like. in most it aaus punctiform. in a fcAV (Albarran, Westhoff) 
cribriform. Usually it Avas concealed by a fold of mucous membrane, making 
it diflicult to locate. If it lies slightly to the right or left side, the ureter 
belongs to that side of the body. 

Condition of the Corresponding Kidney. — In one of the cases accom- 
panied by other abnormalities there AAas a fused single kidney. Avith two 
ureters — one aberrant ; in the others two kidneys, both single, both double, 
or one single and one double. AVhere the ureter arises from a double kidnev 
it invariably belongs to the upper pole. The double kidney is of the common 
type, one portion being larger and richer in function than the other, the tAA'o 
being sciuiratcd by a ridge, more or less marked. While the ureter is AA'ideh' 
dilated, there is not ahvays a corresponding dilatation of the peh'is of the 
partial kidney — in fact, not infrequently there is no properly defined pelvis at 
all. Hydronephrosis. hoAvcver. is common, and sometimes (Rumpel. Alf^lar'e, 
and Papin) there is pyonephrosis. * ’ 
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Presence of Infection.— The study of this feature is of importance in 
considering the correct treatment. It is not clearly indicated in many reports 
but in 15 infection was definitely ascertained to be present, while in only 7 
was the urine proved to be sterile. The younger the patient, the more chance 
of the absence of infection, but in the case reported here it appeared to have 
set in during the third year of life. 

Function of the Affected Kidney or Half-kidney.— As nephrectomy or 
partial nephrectomy will be the operation of choice in many cases, great stress 
should be laid on this point. Full reports are available in five of the cases of 
single kidney. Alglave and Papin found a completely destroyed and pyo- 
nephrotic kidney with no function. Fieri one suppurating and practically 
functionless. In the cases of Olshausen and Westhoff the normal organ was 
doing practically all the work. In that of Judd the ureter was transplanted, 
and after much treatment was eventually able to function half as well as its 
fellow. 

In practicallj’’ every' case where the ureter was supernumerary, the 
function, as shown by the quantity of urine and dye tests, was insignificant 
as compared with the opposite side or the other portion of the kidney on the 
same side. This indicated a comparatively small upper section of the double 
kidnej'- or one destroyed by dilatation and infection. 

SYMPTOMATOLOGY. 

Diurnal and nocturnal incontinence, side by side with regular normal 
micturitions, is the characteristic symptom. The leakage is always worse 
in the day and is more or less continuous ; it may only amount to slight 
staining of the sheet at night. In cases where the abnormal orifice is close 
to the bladder sphincter in the ui’ethra, incontinence may be noticed only 
after some event such as child-birth which has weakened the sphincteric 
control. Kolisko had a case of this nature in a woman of 21, in which there 
was no history of incontinence at all. The widely dilated ureter may act as 
a reservoir, so that the incontinence is intermittent and may occur on coughing 
or straining. It is almost characteristic that some days may be passed in 
which the patient is practically dry. This is always followed by a period in 
which the incontinence is -worse. Pain may be felt in the coiTesponding 
kidney or along the line of the ureter, but this is rare even in moderately 
infected cases. Gross infection -with pus formation may cause the urinary 
leak to be replaced by a discharge of pus, and be accompanied by severe pain 
of a constant or intermittent nature over the ureter or kidney. Tenderness 
may be elicited in the same region in cases of less severity. There is frequentlj 
inflammation and excoriation about the vulva owing to the constant wetting. 
By vaginal examination a c5^stic swelling or thickening may be felt in the line 
of the ureter. The general health is excellent unless sepsis is advanced. 

DIAGNOSIS. 

This embraces the fact of aberrant ureter, the side to Avhich it belongs, 
whether it is supernumerary or single, the presence of infection or i a ation 
of the ureter, and the functional value of the renal element involve . 
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If the liistorv is of incontinence with normal micturition, and urine is 
seen to drip away from tlie vestibule or urethra after the bladder has been 
emptied "unth a catheter, the diagnosis of aberrant ureter is almost certain. 
Tlie rhythm of the drip is similar to that from a ureter draining through a 
ureteral catlieter. A'Mien the bladder is filled -ndth a coloured solution — 
indigo-carmine or methylene blue- — the urine dripping away remains clear. 
In some cases it mav be necessary to make repeated examinations before the 
leak is observed 

.-V striking feature is the difficulty in locating the abnormal orifice even 
when it is kno^vn to be present. Painstaking examination u-ith the help of a 
magnifying lens in order to find the opening in the vestibule may be necessary, 
while if it is in the urethra a water-dilating urethroscope may disclose it in 
the adult. In young children it will usually be impossible to do this, on 
account of the small urethra and the difficulty in getting sufficient dilatation. 

There should be no difficulty in differentiating the ordinary tj’pe of 
enuresis in which there is copious bed-wetting after which the bladder is 
empty. In aberrant ureter the function of micturition is normal, though there 
may be frequency from concurrent infection. There is, however, a class of 
cases of diurnal incontinence in children where, through weakness of the 
bladder musculature owing to infection or other cause, a small quantity of 
urine escapes on exertion. The symptom does not as a rule begin till after 
the age of C. The patients should be closely observed, preferably in hospital. 
Methylene blue is gi\-en by the mouth to keep the urine coloured, aiffl filter 
paper co\’ered with a gauze swab is placed on the A’ulva so that the smallest 
leakage may be observed. If after a week of observation in the recumbent 
position there is no staining, aberrant ureter can probably be excluded. 

In adult cases where incontinence takes place only on coughing or exer- 
tion. the diagnosis may be very difficult, as the same symptoms frequently 
occur through weakening of the vesical sphincter. In these and in cases of 
vesicovaginal fistula the history shoidd lead to thorough urological examina- 
tion. The vagina can be satisfactorily examined by the urethroscope in the 
youngest child. The cystic ureter may be palpated through the anterior wall 
of the vagina, and urine may be c.xpressed from it. 

Site of the Ureter and whether Supernumerary or Single. — Where the 
orifice is in the vestibule and lies to one side of the middle line, the ureter 
belongs to that side. If it is in the middle line, its course mav be traced bv 
dilating the orifice and inserting a sound. Palpation through the anterior 
vaginal wall will disclose the sound deviating to one side as it ascends. This 
also indicates the side of the ureter. .-Vs the great majority of cases are of 
su])crnumcrary ureter, the cystoscopc will reveal two apparently normal 
ureteric orifices in the bladder. If these arc not symmetrical in position, the 
least normal will jjrobably belong to the double kidney. In the case reported 
above, the ureteric orifice of the abnormal side was nearer to the neck of the 
bladder and narrower in bore than the other. 

It an opaque catheter can be inserted into the supcrnnmerarv openintr. 
the exact nature of the ureter and its kidney may be studied urographicallv. 
The insertion of the catheter as far as the pelvis is not. however, always pos- 
sible, on aceount of the strietured and tortuous ureter, and it mav not be 
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considered advisable to take a ureterogram owing to the difficulty in recoverinc 
the opaque fluid. 

If the ureter opens in the urethra, similar methods may he available in 
the adult. In the infant or young child they are rarely praetieable. Double 
pyelography with catheters in both normal ureters is dangerous, and might 
give results very dilflcult to interpret. Plain X rays will rarely give useful 
information. If the two kidney shadows are well shown, the one that is 
largest and whose notch is not in the centre is probably the double organ. 

Closing the visible orifice to produce pain in the corresponding side is a 
diagnostic measure belonging to 'pre-radiographic days. 

Infection. — The presence of infection can be ascertained by the offensive 
smell of the discharge, or by examination of urine recovered through a ureteral 
catheter if one can be inserted. 

Function of the Corresponding Kidney or Half-kidney.— In the adult 
exact function tests may be carried out by the insertion of thi’ee catheters 
and the studj’' of the separate urines and dye elimination. In the infant the 
most convenient test is to inject 10 c.c. of indigo-carmine intramuscularl}^ 
before the examination. In children of 5 or more it is eas}'^ to inject the dye 
into the median basilic vein. The orifices in the bladder are then observed 
with the cystosco25e. If the dye is seen to appear in good concentration and 
strong efflux from each ureter in the bladder in the case of double kidney, 
or from the single orifice in other cases, while the urine leaking away is hardly 
coloured, it may be concluded tliat the kidney or part-kidney supplying the 
leak is small or hydronephrotic. If a lai’ge proportion of the urine is coming 
from the leak, and this becomes blue-coloured at the same time as the dye 
appears in the bladder, the aiipropriate kidney has considerable function, and 
efforts should be made for its preservation. 

PROGNOSIS. 

Siiontaneous cure is almost impossible. In the cases of Kolisko and 
Secheyron the external orifice appears to have been so minute as to have 
closed sj)ontaneously with atrophy of the kidne}n The outlook as regards 
life is dependent on the rapidity of onset and severity of infective changes. 
Apart from these the condition does not shorten life. The state of untreated 
f)atients, however, is miserable in the extreme, and the mental effect deploi- 
able. The result of surgical treatment is excellent. 

TREATMENT. 

In most instances the diagnosis has been a surprise, and each surgeon 
has carried out a j^rocedure devised by himself. A table of the t 3 "pical opera 
tive procedures is given in the article bj”^ Furniss, to which refeience ® 

made. In most of the earlj"^ cases the ureter was liga trued eit lei a le 
abnormal orifice or after dissecting it up from the ragina. le lesu m 
infected cases was severe reaction, followed bj' the breaking- oun o le 

ligature and recurrence, and even death. 

Low implantation into the bladder has the advantage that i is no 
sary to ascertain the side of the ureter. It has not pror e veij^ sa is ac o , 
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and the literature abundantly illustrates how frequently two, three, or four 
subsequent operations were required for the closure of vesicovaginal fistula 
and further treatment of the ureter. 

Isolation of the ureter by abdominal operation and transplantation into 
the bladder is ad^•ocated by Judd as a conservative measure. His case was 
one of single kidney, and after repeated treatments by pelvic lavage to control 
infection, the transplanted kidney only attained to half the function of the 
other. 

It is to be hoped that with better diagnosis the operation will be per- 
formed on young children, and the correct therapy must be considered from 
this point of view. 

The proper procedure depends on : (1) The presence or absence of 

infection : (2) The relative function of the kidney or portion of the kidne}* 
concerned ; and (3) The soundness of the remaining kidney. The usual 
type of case is one in which the kidney has little function, the ureter is dilated 
and iDossibly strictured. and infection is present. In these the only logical 
treatment is partial nephrectomy with or without the removal of the ureter 
at the same sitting. It is a simpler operation than implantation by abdominal 
section, and it removes a practically useless organ, eliminates a focus of 
infection, and cures the incontinence at the same time, -^nthout causing 
cystitis by introducing sepsis into the bladder. The question of the simul- 
taneous removal of the ureter is governed by exactly the same factors as 
woidd lead to its remo\-al in cases of nephrectomy where it ran a normal 
course. In most cases it should take up and cause no further trouble. It 
may. if widely dilated and infected, continue to cause an intermittent pus 
discharge through its lower end. Papin, after partial nephrectomy, had to 
operate again to drain the dilated lower part of the ureter into the vagina. 

Where the escaping urine has been proved to be absolutely sterile and 
the function of the abnormal portion of the kidney is small, simple oblitera- 
tion or ligature of the ureter may cause the appropriate kidney substance to 
undergo quiet atrophy. The procedure is almost a minor operation — dis- 
secting the lowest portion of the urethra through the anterior vaginal Avail, 
and ligaturing after resection of the loAver end. If there is scA-ere reaction, 
a second operation on the kidney and ureter from aboA’e maA’ be necessarw 
Ilunncr resected the Avhole length of the ureter in a girl of 12, leaA’ing the 
kidney untouched, and the case did avcII. 

In those rare cases AA-hcrc the kidney belonging to the aberrant ureter is 
])crforming a considerable share of the total renal function, some form of 
implantation is advisable. This can be done most succcssfullv bA- hi^h 
cxtrapcritoncal approach. 

In the overAvhehning majority. hoAvcA-er. partial nephrectomy is the opera- 
tion of choice. The most ju-obablc side haA-ing been determined, the kidncA’ 
is exposed by the Kelly method through the superior lumbar triangle. The 
double nature of the organ Avill be quickly recognized. Should the case be 
one of supernumerary ureter and the exposed kidney be sinnle. a mistake 
has been made, and the Avound should he stitched up and the other kidncA' 
cut down upon. .As a rule, there is a ridge or marking to show the limitation 
of the upjxT ])olc Avhieh is the part to be excised. The pedicle having been 
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temporarily controlled, the organ should be cut across at the level of the ridge. 
A wedge-shaped portion is then removed at the expense of the remaining part 
of the organ so that the edges may be brought together. Hfcmostasis should 
be secured by this means alone, as the ligature of any of the vessels entering 
the kidney may endanger the blood-supply of the part that it is wished to 
leave. The upper ureter should be cut across as low down as convenient 
without enlarging the incision. 

If the walls of the ureter are greatly thickened and the lumen is full of 
purulent urine, the whole ureter should be excised by making a separate 
muscle-splitting incision lower down. The operative mortality should be 
practically nil. 


SUMMARY. 

1. There is a rare type of urinary incontinence caused by an aberrant 
ureter opening into the urethra or the vestibule of the vagina. 

2. The cardinal symptom is incontinence side by side with normal 
urinary function. 

3. The abnormality is explicable only by presupposing that the Wolffian 
ducts enter into the formation of the female urethra and vestibule. 

4. Usually the abnormal ureter is one component of a double ureter, so 
that cystoscopy reveals two normal ureters in the bladder. 

5. The ureter is generally dilated and infected and belongs to a kidney 
which is diseased and has little function. 

6. The usual treatment should be nephrectomy or partial nephrectomy, 
but in clean cases ligature of the ureter may suffice. If the kidney is per- 
forming a large share of the renal function, the aberrant ureter should he 
implanted into the bladder by high operation. 
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THE RELATION OF TUBERCULOSIS TO KOHLER’S DISEASE. 

Bv H. H. GREEKAVOOD, 

HOX. SrKGEOX, VICroKIA HOsPITAE, S\VI>DOX. 

Some four years ago^ I advanced evidence and arg;uments in an attempt to 
show that Kohlers disease is due to a blood-borne infection of the tarsal 
scaphoid setting up an osteomyelitis. The balance of evidence indicated 
the B. iuberculosis as the causative organism. An undoubted case of the 
disease was described ; in the skiagram a tiny sequestrum could be discerned 
separated from and lying loose in the soft tissues near to a corresponding 
hollow in the scaphoid bone of the right foot. Complete recovery ensued 
without any breach in the continuity of the skin ; this has happened in every 
case hitherto recorded, so that no opportunity of investigating the histological 
condition of the affected tissues had, at that time, arisen. The boy’s parents 
suffered from tuberculosis of the lungs, and he himself afterwards developed 
phthisis. Tlie deduction that the offending organism was the B. tuberculosis 
could claim, at last, a reasonable degree of probability. 

By a different path Fassett- in 1914 had arrived at a similar conclusion. 
Jlore recently Lawford Knaggs® described Kolilers disease as tarsal scaphoid- 
itis. assuming thereby an inflammatoiy- origin. He says, “ It is probable 
that serous osteomyelitis is also responsible for the condition”, and again, 
“ It is very likely to be mistaken for tuberculous disease ”. These state- 
ments indicate an approach to a more precise pathological conception, and 
to a discarding of the various recondite, but largely speculative, theories that 
Iiave cumbered for so long the orthodox teaching on the disease. The term 
‘serous osteomyelitis’ is descriptive and carries implications — the production 
of a fluid serous exudate free from the gross characteristics of pus, by an 
inflammation due to pathogenic organisms or to their toxins. It is still 
confidently reiterated that the disease always ends in complete recovery. 

The scaphoid of the foot, small bone though it be, is yet the keystone 
of the arch. In the architecture of the foot it is the most prominent of all 
the tarsal bones, more exposed to trauma, subjected to strains and pressure 
at every step. Even a mild osteomyelitis there is likely to cause pain and 
a limjiing gait in a child at an early stage, commanding treatment by rest. 
There is small wonder, therefore, that complete rccoveiy without abscess 
formation siiould occur in most cases. 

Tuberculous disease of the ankle-joint is so subtle in onset that, as a 
rule, little can be ascertained about its tnie genesis. Beginning usually in 
the astragalus or os calcis. less commonly in the cuboid, the disease is often 
overlooked at its inception, only challenging observation when tlie process 
has already siwcad to neighbouring bones. In a young adult (Miss J.. age 
17 years) now under observation tuberculous disease is seen plainlv (in a 
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radiograph taken four months ago) to be confined to the scaphoid and cuboid ; 
this was at the earliest onset of acknowledged symptoms ; now the whole 
tarsus is involved and no indication remains as to the primary focus. If 

the disease should begin in the 
scaphoid, pain would be more 
likely to compel recognition at a 
stage earlier than would obtain 
if it began in either astragalus 
or cuboid. 

The case detailed below may 
serve to crystallize our concep- 
tion of tarsal scaphoiditis, since 
an opportunity has now occurred 
of following the disease from its 
earliest stage to a disastrous 
conclusion, and of investigating 
microscopically its pathology. 

Oliver T., age 3| years, 
without any known history of 
previous injury, began to limp 
in the right leg. A tender, 
painful swelling on the arch of 
the right foot was noticed by 
his parents. He was taken to 
Dr. Evans, who referred him to me on July 20, 1925. The boy’s general 
health was poor, but he was- free from pyrexia or any sign of disease other 
than the local condition. The 
physical signs were typical, a 
tender, slightly painful swelling 
over the scaphoid of the right 
foot, without redness or oedema, 
and causing a well-marked limp 
in walking. 

On July 22, 1925, Dr. Har- 
rison Orton X-rayed the feet 
and reported : “ From a com- 

parison of these you will see 
that the scaphoid is denser and 
smaller on the right side than it 
is on the left, and I think there 
is no doubt this is a case of 
Kohler’s disease.” {Figs. 179, 




Fig. 179. — Riglifc foot. 


180.) 


The foot and leg were put 


Fig. 180. — Left foot. 


up in plaster-of-Paris, but five . . tl p 

weeks later this was removed on account of pain. The sue ing otei i 
scaphoid, however, became larger, slight reddening of tie sun coiering 
appeared, and fluctuation could be felt. On Sept. 26 aspna ion ui i < 
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needle yielded pus. on which Dr. Ivny\’ett Gordon reported : “ In stained 
films of the pus no tubercle bacilli were found. By culti\'ation of the 
specimen pneumococci have been isolated.” 

The whole ankle-joint now became swollen ; the patient was admitted 
to hospital on Oct. 10, and on Xov. 10 free incisions became necessary {Fig. 
ISl, A and b). a small portion of the soft tissues over the scaphoid was 
c.vciscd and -ivas “ found to consist of granulation 



By Xov. 21 the disease had made further progress ; a new sinus 
{Fig. 182. c) had appeared : a radiograph showed rarefaction of the tarsal 
hones and definite necrosis of the astragalus {Figs. 1S3, 184), On Dec. 3 



Fig. ISS. 


the inis showed “ no tubercle bacilli, but many Gram-positive cocci were 
pre-sent. By cultivation Slaphi/lococctis aureus has been isolated." 

Despite ojicn-air treatment .and further free incisions (.Tan. 22. 192G) the 
condition did not improve. Hitherto the disease had remained localized to 
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the neighbourhood of the ankle-joint, but now more fresh foei of infection 
appeared (Ezg. 185, c) and amputation became necessary. This was done 
through the lower third of the leg on Aug. 1. Rapid healing and rapid 



Fic. 184. 


improvement in general health followed, and the patient was discharged 
from hospital on Sept. 26. 

The report by A. Kny^'ett Gordon on the portion of limb removed is 
interesting ; “ Section from os ealeis in a state of 

necrosis and infiltrated with gelatinous granulation 
tissue. There was a similar cavity in the scaphoid 
with a loose sequestrum. This section shows infiltra- 
tion with typical tuberculous granulation tissue with 
secondary pyogenic infection.” 

There is general agreement that a diagnosis of 
Kohler’s disease is justified if the follov'ing criteria 
obtain : (1) The affected bone is smaller than normal ; 
(2) The outline of the bone is irregular ; (3) The den- 
sitj’" of the bone is increased ; (4) The architecture of 
the bonj’’ trabeculie has disappeared ; (5) The general 
shape of the scaphoid is altered, being flattened from 
before back and not widened from side to side. 

The case under consideration fulfils these con- 
ditions, and there seems no doubt that when first 
obser'i'ed a diagnosis of Kohler’s disease was justifiable. 
The terminal condition was ‘beyond a peradventure’ 
one of tuberculosis of the tarsus. In the early stage 
the presence of an infective organism (pneumococcus) 
was demonstrated before breach of continuity of the 
skin allowed any avenue of approach for the organism 
other than by the blood-stream. 

It would seem reasonable to deduce that the 
primary infection was by the R. tuberculosis, accom- 
panied by the less persistent pneumococcus ; and that, in effect, the 
B. tuberculosis produced a condition indistinguishable, either by clinical 




TUBERCULOSIS AA'D KOHLER’S DISEASE 249 


signs and symptoms or by X-ray demonstration, from the classieal entity’' 
knonm as Kohler’s disease. 


CONCLUSIONS. 

1. There are good reasons, already given, why tarsal scaphoiditis should 
almost invariably result in a rcstitufio ad integram ; the pathology of the 
condition thereby has lacked the ultimate proof of histological examination. 

2. The foregoing case leaves little doubt that the disease is due to a 
blood-borne infection of low pathogenicity — in this instance the pneumococcus, 
followed later by the Staphylococcus aurctts (which must be regarded as being 
due to accidental contamination). 

3. The supervention of tuberculosis, which rendered amputation neces- 
sary, finds its parallel in the lungs, where B. tuberculosis not infrequently 
follows the pneumococcus. It may be that the infection was, from the onset, 
a dual one, the B. tuberculosis only becoming dominant in the later stages ; 
but the problem of symbiosis is foreign to the purpose of this paper, which is 
to establish the reality of infection by a definite organism as the real cause 
of the disease. 

•1. The term ‘tarsal scaphoiditis’ is in accordance with the known 
patholog}' of the disease. The term ‘Kohler’s disease’ has been applied to 
an early and abortive infection of the tarsal scaphoid by the B. tuberculosis. 
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A NEW METHOD FOR THE RAPID MICROSCOPICAL 
DIAGNOSIS OF TUMOURS: 

WITH AN ACCOUNT OF 200 CASES SO EXAMINED. 

By LEONARD S. DUDGEON, C.M.G., C.B.E., 

PROFESROIt OF PATHOLOGY, UNIVERSITY OF LONDON. 

AND C. VINCENT PATRICK, 

RESIDENT ASSISTANT SURGEON, ST. TIIOMAS’S HOSPITAL, LONDON. 

/ Various methods have from time to time been introduced for tlie rapid 
/ microscopical examination of new growths and inflammatory tissues removed 
y at operation, but on the wliole the i-esults have not been satisfactory, owing 

. I to the imperfect preparations obtained in the short space of time allowed. 

The late Professor S. G. Shattock, to whom English surgeons of experience 
\ referred for a final ‘opinion on the microscopical examination of new growths, 
was strongly opposed to methods of rapid diagnosis, owing to errors dependent 
upon the technique and the short time available for microscopical examin- 
ation. Dr. E. H. Shaw^, however, has done much work on the perfecting of 
a method for the rapid diagnosis of new growths, and in his hands the results 
obtained have been veiy successful. 

It occurred to us tliat as perfect preparations of intestinal iiarasites are 
obtained when films of intestinal mucus._or freces are fixed m the icct in 
Schaudinn’s fluid, it might be possible to employ this method for the examina- 
tion of new growths. Dudgeon and Jewesbury^ used Scliaudinn’s solution for 
the cytological examination of human milk, and as a result obtained beautiful 
preparations of the various cells. In our hands wet films of new growths and 
inflammatory tissues remoi'cd at operation have given a rapid and easily 
workable technical method. The results of the first 200 consecutive specimens 
studied by this method, upon which this paiier is based, have been very 
successful, as judged by the control examination of sections of the same tissue 
prepared in paraffin by the usual technique. 

Experience is required for this rapid method, as for all other laboratory 
methods, and it is essential to possess a sound knowledge of the microscopical 
study of neiv growths and inflammatory tissues by the usual technique. AA e 
consider that the advantages of the method are the beautiful preparation of 
individual cells and fragments of tissue which are seen in the filrns, the sim- 
.plicity of the technique, and the small amount of material required foi tJie 
preparation of the films ; all the necessary apparatus, with the exception of 
the microscope, can easily be carried in a portable case 12 in. by 8 in. by 3 in. 
Mistakes have occurred, but thej^ are few in number, and onl y 6 ou t_o_ j00 
examinati ons were definitel y serious error Sx^It is possible that in ° 

time, and with greater^ kriowledge of this method, such mistakes vi le ess 
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Fio. ISC . — Case 175. Adenoma of prostate gland. Xotc clear outline and regularitv 
in size of individual celh in the fragments of tissue, and the relative scarcity of isolatoci 
epithelial cells, (x 185.) 



Fin. 1S7. — 0;-<r 115. Sphcroulnl-ccllof carcinoma of breact; Xoto large size of cCV 
plaque^ of colic, and the l.xrco naml»cr of isol.itctl coil-'. (X 1S5.) " ' 
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frequent ; but it is difficult to believe that by any rapid method some errors 
will not occur, when we consider that the microscopical diagnosis of some new 
growtfis requires long periods of exhaustive examination. For these reasons 
we feel confident in recommending the wet-film method for the rapid diagnosis 
of new growths and inflammatory conditions. It is only fair to add that a 
correct diagnosis Avas made in the majority of instances AVithout any knoAvledge 
of the clinical condition or of the macroscopical appearanee of the nerv groAvth. 
It AA'as considered that, in testing a ncAv method of this nature, it AA’as important 
to dispense Avith this Amluable assistance. 


TECHNIQUE. 

The tumour or other tissue is cut into, and the freshly-eut surface scraped 
firmly Avith a sharp scalpel. The milky juiee so obtained is spread eA^enly on 
slides and put immediately into Schaudinn’s fluid while still wet. The compo- 
sition of this fluid is as folloAvs : (1) Saturated solution of mercuric chloride 
in distilled Avater, 2 parts ; (2) Absolute alcohol, 1 part. A few drops of 
glacial acetic acid are added so as to obtain 4 per cent of the acid in the 
solution. 

The Avet films are alloAved to remain in this fluid from tAVO to ten minutes 
according to circumstances. If rapidity is essential, then an absolute minimum 
time of tAVo minutes can be employed, but the best preparations are obtained 
by ten minutes’ fixation. In some cases the Avet films were placed in Avarm 
Schaudinn’s fluid, but no adA^ntage Avas obtained. Time will be saved if the 
tissue is scraped and the Avet films are put into the fixative in the operating 
theatre, so that fixation Avill take place during transit from the operating 
theatre to the laboratory. The films are afterwards Avashed in spirit, and then 
in distilled Avater. Mayer’s hmmalum is employed as the nuclear stain, and 
eosin as the counterstain. Dehydration and clearing are done Avith absolute 


Table i.— RESULTS OF TOTAL OF NUMBER OF CASES EXAMINED. 


CLASSIFirATIOX HV 

Paraffin- Section's 


Injlammatory 

1. Simple 

2. Tuberculosis . 

3. Syphilis 


Lymphadenoma 


Neoplasms 

1. Simple 

2. Carcinoma 

3. Sarcoma 

4. Endothelioma 


Various 


Total 


Kumder of 
CASES 


51 


43 

7 

1 


143 


33 

89 

16 

5 


200 


DIAGSOSES MADE ON" FlLMa 


Correct as regards leading 
leature (c.g., malignancy) 


42 

7 

1 


29 

86 

15 


4 

191 


Fully correct 


36 

6 

0 


23 

83 

13 

4 


169 


Incorrect 
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Fig. ISS. — Ca?e 00. Spindle-cellwl sarcoma of humerus. Xote great variation in size of 
the tumour cells and tlicir almost complete separation from each other. Many red blood- 
cells arc present. ( X JSo.) 






/»• i . - 
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■ 


Kio. ISW— C(7f/* 1S4. KotiikI-coIKM ■^nreomn of ton-il. Note the nlmoft uniform distri* 
Inition of round cell?, ulucli nro larger and Ie-?< deeply stsiined tJian Irmphocvte^. (y IS5 ) 
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alcohol and xylol, and the films are then coverslipped n-ith Canada balsam. 
The total time required for the teehnical process ean be as short as ei"ht 
to ten minutes, but the time required for the microscopical exarnination is 
dependent upon the nature of the tissue and the rapidity of the investigator. 

In Table I are shovn the results of the first 200 consecutive cases exam- 
ined by this method. Glands removed -with a primary tumour and examined 
separately have not been ineluded in this table, the microseopy of the primary 
tumour only being eonsidered. It will be seen that in 169 of the 200 cases 
a definite and correct microscopical diagnosis was made on the Schaudinn 
films alone ; and in 191 cases the diagnosis made was correct but incomplete ; 
it being correctly stated in 22 cases whether the speeimen was simple, malig- 
nant, or inflammatory, but the exact nature not being fully determined on 
the fllm alone. In some 15 cases the rapid microseopieal report was awaited 
by the surgeon, and utilized to deeide the course of the operation ; in all these 
cases a correct diagnosis was returned. 


ERRORS IN DIAGNOSIS. 

Of the 9 erroneous diagnoses made on the films, 6 occurred in the first 
hundred examined, and 3 in the second hundred. In the third hundred, now 
under examination but not reported here, one mistake has so far been made. 
The 9 mistakes made ^vere as follows : — 

Two cases (39 and 73) Avere ulcers of the loAver lip. One was a septic ulcer 
Avhich Avas returned as carcinomatous oAving to the presence of altered 
epithelium from the edge of the ulcer ; and the other Avhich Avas actually 
carcinomatous, Avas reported as ‘no definite evidence of carcinoma’. In the 
films from both cases the inflammatory reaction Avas the most marked feature, 
but the scrapings Avere made from nicerated surfaces. In later cases the 
scrapings haAm been made only from the cut surface of the deeper tissue, and a 
considerable series of ulcers from the mouth, tongue, and lip has since been 
examined Avithout a mistake. 

One case (81) Avas of a nodule stated to have been removed from the 
peritoneum. The film report reads: ‘suggests normal intestinal mucosa’, 
but in A'^icAV of its alleged origin it AA^as labelled ‘ columnar-celled carcinoma’. 
It proA^ed to be the apex of a diAmrticidum from a case of diA’erticulitis, AA’hich 
had penetrated the boAA'el Avail as far as the peritoneal coat. This possibility 
Avas not suggested by the operator’s description of the specimen, and did not 
occur to us as a possible explanation at the time of the examination. 

Tavo cases (32 and 176) Avere of lymphatic glands examined for secondary 
deposits of carcinoma. The sci’apings shoAved no eAudence of carcinoma, but 
sections, necessarily taken at a slightly different jdane in the glands, shoAved a 
small islet of carcinoma in each case. This discrepancy might occur Avith tA\ o 
different paraffin sections taken at different depths in a gland, and is no criti- 
cism of the film method ; the presence of a small deposit of groAvth in a glan 
can, of course, only be excluded by the examination of a considerable num er 
of sections of the entire gland. 

Four errors Avere made in breast tumours. One (114) Avas judged on le 
film to be ‘an inflamed fibroma’, but the section shoAA'cd it to be a fibiosaicoma. 
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Clinical experience has shown that this error may occur even with the best 
paraffin sections. Two other breast cases (48 and 63) were fibro-adenomata 
examined early in the series ; one was returned as ‘ atj^pical carcinoma and 
the other as epithelial tumour, not distinguishable from carcinoma’. The 
last mistake, also a breast ease (134), is the most serious. Films of the 
tumour show what appears to be a typical splieroidal-celled carcinoma, 
exactly similar to the large number of other breast carcinomata examined 
and reported on correctlj’’, and quite unlike any films from- simple tumours 
that we have made. Tlie paraffin sections show a typical adenofibroma. 

RESULTS IN DETAIL. 

Table II shows the detailed results of the first 200 cases examined, arranged 
under the organ or system from which each specimen was obtained. It should 
be noted that the diagnosis made at operation was sometimes misleading in 
its indication : e.g., a ‘cyst of neck’ examined proved to be a breaking-down 
carcinomatous gland and has therefore been classified under section G of this 
table, and some cases of ‘glands of the neck’ proved on microscopy to belong 
to the salivary-gland section D. Where both a growth and the appropriate 
lymph glands were examined, the case is entered under both headings in this 
table. 

The results of the connective-tissue and bone cases are given in full, as a 
sample of the actual results that may be expected by this method. The 
remaining groups of cases have been analysed, owing to the large amount of 
space that would be required to deal with the whole results in detail. 

Table JI.— RESULTS ARRANGED IN GROUPS UNDER THE ORGANS OR 
SYSTEMS WHENCE THE SPECIMENS WERE OBTAINED. 


A. CONNECTIVE TISSUES AND BONES (18 Cases). 


Case xo. | 

OMGIX OF SPECniEK 

Section Diagnosis 

Film dugnosis 

2 j 

JIusclcs of arm 

! 

^ Spindle-celled sarcoma 

Spindle-celfed sarcoma 

5 

Muscles of arm 

Spindle-celled sarcoma 

Spindle-celled sarcoma 

4-3 

1 Clavicle . . ' 

1 

Syphilitic bone 

No evidence of malignant 
growth 

55 1 

i 

1 Tendon sheath 
j of tliumb 

Granuloma with fibrosis and 
old liwmorrliage. Limited 
number of large giant cells 

' Myeloma ’ 

1 

57 

Ulna 

Calcifying chondroma 

Hyaline cartilage 

06 

1 Femur . . 

Bound-celled sarcoma 

1 Round-celled sarcoma 

72 

j Popliteal space 

Spindle-celled sarcoma 

1 Sarcoma, probably spindic- 
1 celled 

88 

Groin 

Mjrxosarcoma . . 

Spindle-celled sarcoma 

90 

Arm 

Spindle-celled sarcoma 

Spindle-celled sarcoma 
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Table II . — Results ix Detail, continued. 


Ca^ No. 

OPJOIN of SrFa5IF.N 

SF-CnON DUGX051? 

riLM DUGS05I5 

!):5 , 

Fibula . . 

Giant-celled sarcoma : stroma 
fibroniatous rattier than 
sarcomatous 

Giant-celled sarcoma 

!)9 

Ulna . . 

M^^xochondroma 

Myxochondroma 

122 

^lalar bone . . ; 

Splieroidal-cetled carcinoma 

Spheroidal-celled carcinoma 

142 

Tibia .. 

Round-celled sarcoma 

Large round-celled sarcoma 

14(j 

Muscle of neck , 
(caseofcarcin- ' 
onia oflarx’nx) 

Chronic interstitial myositis.. 

No evidence of carcinoma 

157 

Muscle of tongue 
(eascorcarein- 
oma) . . 

No evidence of carcinoma . . 

Striped muscle-fibres and fattx" 
tissue : no evidence of car- 
cinoma 

170 

Radius, fractured 
at site of pre- 
c.Nisting tu- 
mour 

No evidence of malignancy. 
Old li.'cmorrhage in fibro- 
fatty tissue 

Hncmatoma. Blood pigment 
inside fibroblasts, and one 
mycloplax present 

18.7 

■Skin 

Blood-clot 

Blood ; red cells almost en- 
tirely disintegrated. No 
evidence of neoplasm 

18.7 

.Spine 

Endothelioma of meninges .. 

Round-celled sarcoma 


B . SKIN. TONGUE. UP, Etc. (37 




SIXTIOS DUdNO-'I? 

' No. OF 

FIL3I PlAGKOSIS 1 

No. OF 
Cases 

Squanmus-ccllcd carcinoma 

i:5 

1 Squamous-ccllMl cjircinoma 
Carcinoma 

Inflaininatory, no po!fith'C evidence 
* of c:ircinonia 

n 

1 

1 

Ra'-al-cclUsl carcinoma 

. 3 

( Basnl-ccllcd enreinorna 

1 MxUisrnant tumour .. 

4 

1 

I’apilloma 

3 

Papilloma 

5 

Scbact'ou'* tiiinour .. 

.1 

ScbaccoU'i tumour 

•.1 

llainatoma 

1 

Ibcmatoma 

1 

Noa-sprcific iiHlaininatioii .. 

S 

1 Non-specific inflammation .. 

I Siitiamous-ccllc-fl carcinoma . ' 

1 

t lironio sjrainiliMna. j>nd>ably tidRT- 
iHKsibly sypbilis 

I 

fhronic inllammation. tuberculosis or 

I>osxibIy syphilis 

1 


1 

Hounil“<n.lk‘il s:in'oma.. 

1 
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Table II. — Results in Detail, coniinucd. 

This group includes tlie two errors made in lip ulcers already described 
(p. 254). In the other cases, including a granuloma of the nasal septum, sent 
with a clinical diagnosis of sarcoma, the film report was scarcely improved 
upon by the diagnosis made on the section. 

C. THYROID (9 Cases). 

All were correctly reported on the films as non-malignant, and the 
diagnosis of exophthalmic goitre was correctly made in one out of two cases. 


D. SALIVARY GLANDS (9 Cases). 


SECTION' DIAON'OSIS 

Xo. OF 
Oases 

Film Dugn'OSis 

No. OF 
CASES 

Mj'xo-endothelioma . . 

4 

I Myxo-endotlielioma .. .. .. .S 

1 Malignant tumour . . . . . . | 1 

Normal salivary gland 

!i 

Normal salivary gland 

1 

Lipoma 

m 

Fatty tissue only 

1 

Spheroidal-ccllcd carcinoma 

2 

Spheroidal-cellcd carcinoma . . 

2 

Spindle-cclled sarcoma 

E. GASTHO-INTESTINAL TRACT (21 

periloii 

Chronic inflammation 

1 

Cases : 
earn am 

Spindle-celled sarcoma 

stomach 7, liver 1, boivel 5, appendix 
omentum 4). 

/ Chronic inflammation 

No evidence of carcinoma . . 

1 Columnar-cellcd carcinoma, but 
tissue suggests normal intestinal 

1 mucosa 

1 

4, 

T 

1 

I 

Adenoma 

1 

Normal epithelial tissue 

1 

Columnar-cellcd carcinoma . . 

G 

( Columnar-celled carcinoma . . 

( Spheroidal-cellcd carcinoma 

3 

Sphcroidal-celled carcinoma 

2 

Sphcroidal-celled carcinoma . . 

2 

Carcinoma of appendix 

1 

Malignant tumour, ? round-celled 
sarcoma 



1 

Spindle-celled sarcoma 

1 

Spindle-celled sarcoma 

1 

Tuberculosis plus sepsis 

1 

Tuberculosis plus sepsis 

1 


It was not always found possible to diagnose correctly on ^ 
a carcinoma was columnar- or siiheroidal-celled. The sections of t le co umnar 
celled carcinomata examined usuallj’' showed areas of the sp leioi a ce e 
type of growth, and frequently in the film the spheroidal-ce e poi ion on y 
was recognized. A carcinoma of the appendix, without a mov ec ge o i 
origin, was diagnosed as ‘ a malignant tumour, possi y a loun 
sarcoma’. The case of diverticulitis diagnosed as a carcinoma is re 
to in detail on page 254. 
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Table 

F. BHEAST (oi Cases). 

II. — Besults 

IX Det.ul, coniimted. 



SECnO.V DU0N05IS 

No. or 
- Cases 

FUJI DUCNOSE 


NO. OF 

Cases 

Splicroidal-cellcd carcinoma 

.37 

Spheroidal-celled carcinoma 

— 

37 

Chronic mastitis 

. . 7 

Chronic mastitis 

•• 

7 

Galactoccle 

1 

Galactoccle 

-- 

1 

I'rijro-adcnoma 

3 

f Atj^pical carcinoma 

1 Spiieroidal-celled carcinoma 

-- 

0 

1 

Tuberculosis 

1 

Xon-malignant, giant cell present 


1 

Fibrosarcoma . . 

1 

Fibroma . . 

-• 

1 

Duct papilloma 

2 

( Duct papilloma . . 
i.Adcnomatous tissue 

. . 

I 

1 

Acute infective mastitis 

1 

•Acute infective mastitis 

•• 

I 

Spindlc-ccllcd sarcoma . . 

1 

Spindle-celled sarcoma 


i 1 


In Table II F the full record is given of 54 breast eases which were 
examined by this method. Out of the total, there were 44 cases of carcinoma 
and clironic mastitis whicli were diagnosed eorrectly in every instance, this 
being a most important practical application of the rapid method. About a 
dozen of these cases were examined while the surgeon awaited •with an 
ana'stlictizcd patient to decide tlie mode of completion of the operation. The 


errors made in this section are 

discussed in detail on page 254. 



G. LYMPH GLANDS (.iO Cases). 









Squamous-ccllcd carcinoma 


11 

.Squamous-ccllcd carcinoma 

14 


Sphcroidal-ccllcd carcinoma 


1 




.No evidence of malignancy 


o 



( Splicroidal-ccllcd carcinoma 


S 

Splicroidal-ccllwl carcinoma 

10 


Carcinoma 


1 



\ No evidence of cjircinoma 


1 

Melanotic (".ircinoma 

1 

Melanotic carcinoma 


1 


I 

Basal-ccllcd carcinoma 


1 

Carcinoma 

1 

Chronic l\mphadcnitis and necrosis 


1 

Xu evidence of t-.ircinoma 

in 


Xo evidence of carcinoma 


18 




Carcinoma, scattered 


1 

Chronic inllammatiou .. 

Zi 

Chronic inllammation 


5 

Tuben-ulo'.is 

4 

TuI>crculosis 


4 

Alvesdar s;\reonv.i 

1 

Sjihcroidal-ccllol carcinoma 


I 

IVritIu'Iiotna 

1 

Malicnant growth .. 


1 

l.yinphatlcnoiua 

•> 

I.ymphadenoma 


2 
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Table 11 . — ^Results in Detail, contimied. 

In the above 59 cases carcinoma Avas found in tlie section in 3 cases where 
none had been found in the film ; in each case the deposit ivas a small islet. 
Conversely, in one case, that of a gland from the axilla secondary to a carcinoma 
of the breast correctly reported on by the film method, scattered carcinoma 
cells Avere found in the film, but none Avere seen in the gland at the level the 
section AA^as made. This discrepancy is only to be expected, as a small deposit 
of carcinoma in a gland is as likely to be missed by one method as the other. 

The 19 cases referred to as ‘no CAudence of carcinoma’ Avere all glands 
examined specifically for secondary groAAdh, and shoAving no gross abnormality. 


17. GENITO-UHINABY SYSTEM (18 Cases : littliicy 0, prostate 7, bladder 1, uterus 3, ovary 1). 


SECTION' nUGSOSIS 

Xo. OP 
Cases 


riLM niAososis 

Xo. op 
Cases 




Hypernephroma . . 

1 

Hj-pernephroma 

o 


Malignant tumour, probably card- 





[ noma 

1 

Columnar-eelled carcinoma 

1 

Carcinoma, A'illous type 

1 

Adeno-earcinoma 

2 

Spheroidal-eelled carcinoma 

2 

Carcinoma, slioAi’ing giant cells . . 

1 

Spindle-celled sarcoma 

1 

Squamous-celled carcinoma 

1 

Squamous-celled carcinoma . . 

1 

Sarcoma, cylindroma type 

1 

Sarcoma . . 

1 

Adenoma 

5 

Adenoma . . 

5 

Jlyxoma 

1 

Myxoma . . 

1 

Fibroma 

1 

Simple connectiA'e tissue 

1 

Inflammatory . . 

3 

Inflammatory 

3 


The case diagnosed as a spindle-celled sarcoma Avas a bladder tumour 
shoAving many large multinucleated giant cells and AA’hat AA'ere regarded as 
spindle-shaped sarcoma cells ; the pai’affin section shoAved it to be a transitional- 
celled carcinoma Avith giant cells present. 


SURVEY OF METHOD. 

We Avish to emphasize that this method of fixation pioAudes a acia 
beautiful method of demonstrating the aiipearances of malignant an o ler 
cells, shoAA'ing the structural details of the induddual cells m a mannei no 
seen in the corresponding sections. This is explained by tie per^ec xa ion 
AA'hich is obtained of the Avet cell in Schaudinn’s fluid. . u 

Appearances of Cells. — We have found that, in genera , ma ’gnan ^ 
appear larger than the corresponding normal epitheha oi connee ia 
cells ; the nucleus is frequentl}'^ excentric, and occupies a arger piopoi 
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tlie whole cell. A reticular staining of the nucleus, the presence of nucleoli, 
and mitotic figures are usually clearly seen. The indi^'idual malignant cells 
may ^'aiy considerably in size, whereas the film preparations of a simple 
tumour or of a normal tissue show cells of a regular size and appearance, 
with small, evenly stained, centrally-placed nuclei. 

Arrangement of Cells. — The manner of the breaking up of the cells in 
the film also depends upon the type of tissue. A normal tissue, if scraped, 
does not make a good film, because fragments of normal tissue, such as plaques 
of squamous epithelium, shreds of mucosa showing complete tubular glands, 
and strands of fibrous tissue occur as isolated masses without inteiwening cells. 
Scrapings of a simple tumour, such as an adenoma of the prostate, show the 
cells in rather smaller clumps than in a scraping of normal tissue. The indi- 
A'idual cells are of nonnal size and apjjearance, but the complete glandular 
structure is not seen, and isolated cells are comparatively few. A carcinoma 
breaks up much more completely : the cells are not only different in appear- 
ance, but perhaps half the cells present will be isolated like cells in a blood- 
film. while only a certain proportion will be grouped in twos, threes, or in 
small plaques. The stroma of a carcinoma is not usually seen, hence the 
occasional difficulty in distinguishing a carcinoma from a sarcoma. The 
cells of sarcomata, as a rule, break apart from one another almost completely, 
giving a uniform film of cells with few, if any, plaques of tissue. 

It is of particular interest that new growths of low malignancy, such as 
rodent ulcers and parotid tumours, of which we have examined 9 specimens, 
show in their film histology characters intermediate between the trTjical 
carcinomata and the simple tumours. The cells are rather more regular in 
size, and the nuclei stain darker and more evenly. The film usually shows 
considerable plaques of tissue as well as large numbers of isolated cells. 

Post-mortem Specimens. — We have found the method unsuitable for the 
examination of post-mortem specimens, in the few cases in which it was tried, 
owing to tissue autolysis. 


CONCLUSIONS. 

1. A wet-film method for the examination of new growths and inflam- 
matory tissues is introduced. 

2. The technique is very simple, and requires no elaborate apparatus. 

.‘!. The time required for the preparation of the mieroscopieal specimen 
of a tissue removed at opcratiori is from eight to ten minutes. 

4. The method is unsuitable for post-mortem specimens. 

.■>. Two hundred cases have been so examined, and 191 correct diagnoses 
returned. “ 

0. Special cxi)erience of this method should be acquired before it is 
employed in i)racticc. 




' Sii.wv. K. n., •• The Ininusliate Mieni-i-oiac Diagnosis of Tumours at tlie 
Oper.ition /.((ure/. imo. Sept. -Jt : Fel). ' ‘ 

= in iie.i ON. I,. S.. and ,Ii;\\r.MU r.v. H. C.. "The Bacteriolo^a- of Human ■\rni.- 
vf Ihifinic, I'.iei, NNiii, No. 1. 
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RUPTURED URETHRA: A NEW METHOD OF TREATMENT. 

By ‘harry banks, 

SURGEON AND RADIOLOGIST, GENERAL HOSPITAL, ABERDARE. 

The folloAving method of treating rupture of the urethra is based on tliree 
cases which came under my care in 1924. So far as I am aware, the method 
has not been described before. 

Suprapubic cystotomy is done and a fully curved metal prostatic 
catheter is passed through the internal meatus along the urethra to the seat 
of rupture. Another fully curved metal catheter is passed through the 
external meatus along the urethra until it comes in contact with the first. 
The two catheters are then taken one in each hand and gently manipulated 
until their beaks lie in contact with one another, end to end. By gently 
withdrawing the first catheter and pushing the second one farther in, keeping 
the beaks in contact, it is possible to guide the second catheter past the seat 
of the rupture and into the bladder. No force is required. The second 
catheter is made to protrude through the suprapubic opening and a self- 
retaining rubber catheter is attached to it by means of a silk thread. The 
metal catheter is then withdrawn from the external meatus and in this way 
the self-retaining catheter is drawn into place past the rupture. The opening 
in the bladder is closed and a small drain placed in the space of Betzius. 
The patient is given cystopurin and encouraged to drink plenty of water. 
Each day after the third day the bladder is gently irrigated with boracic 
lotion to diminish the formation of deposit on the beak of the catheter. At 
the end of ten days the self-retaining catheter is removed. This may requite 
an anassthetic. 

My three cases have been of a similar nature, each being that of a 
collier crushed underground, with multiple fractures of the pelvis and rupture 
of the membranous urethra. In no case had the patient passed urine between 
the time of the accident and the operation, nor had he attempted to do so, 
with the result that there rvas no extravasation of urine. Bach was imme- 
diately warned not to make the attempt. 

With regard to diagnosis, this was made by trjdng to pass a catheter 
into the bladder. Failure to accomplish this is the indication for the opera- 
tion described. A soft rubber catheter should first be tried, and if unsuccessfu 
a medium-sized metal one. The metal catheter gives a better sense of touei 
and position, and it is sometimes possible to negotiate the rupture u it i i , 
particularly in cases of incomplete tear. Bleeding from the externa mea us 
and a swelling in the perineum were constant signs. 

In one of my cases in -which the violence causing the accident -was rery 
severe, on passing a metal catheter for diagnostic purposes t re ins rumen 
was felt to go in as far as the region of the triangular ligament, w len i ecame 
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quite free and appeared to be in a ca^^t^^ whieli indeed it was, in front 
of the bladder; with it could be felt loose bone, and at the subsequent 
operation it was found that the bladder and prostate had been literally 
dislocated from the urethra. In spite of loose bone no sepsis occurred and 
convalescence was uneventful. 

Each case got on well and there has been no difficulty during the three 
years which have elapsed since the accidents, a mild orchitis in one case 
being the onlv complication. Operation was performed ■within three hours 
of accident. 

Since performing tliis operation I have had made for me by ilessrs. M eiss 
a special catheter. It is made of copper, size No. S, and, being pliable, it 
can be bent to a suitable curve. As showm in the illustration {Fig. 192) one 

-WEISS ^ 

Fig. 192. 

c.vtremity is open and slightly bell-mouthed. This enables the point of the 
catheter introduced through the internal meatus to be more easily engaged. 
At the other e.xtremity is a small hole to take thread for attaching the self- 
retaining catheter. 

.•Vlthough it is obvious that accurate conclusions cannot be drawn from 
so small a number of cases, it appears to me that this method offers the 
following advantages over opening the perineum : (1) The operation can 
be jicrformed rapidly ; this is of importance, as most of these cases have 
multiple injuries and suffer from severe shock. (2) There is less formation 
of scar tissue at tiie seat of rupture. (3) Drainage of the space of Retzius 
is provided for, and sepsis does not occur. 
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THE PATHOLOGY AND TREATMENT OF A VESICAL TUMOUR 
RESEMBLING AN ENDOMETRIOMA. 

By a. CLIFFORD MORSON, O.B.E., 

SDRGEOK, ST. PETER’S ROSPITAL FOR URCTARY DISEASES, LONDON. 


The common growtlis of tlie bladder belong to the epithelial group of 
tumours, and fall readily into two genera, papillomata and carcinomata. 
The latter arise either primarily from the squamous cells of the mucous 
membrane, or secondarily from the papilloma or wart. Examples of the 
change in the character of tlie latter are well known in other parts of the 
human body. Experimentally they have been produced in animals, more 
especially in rats and mice. 

A search in the literature on the subjeet of vesical tumours has revealed 
a description of an epithelial lesion whieli has been termed an adenoma. The 
definition of an adenoma is that it is a tumour eonstrueted upon the type 
of, and growing in connection with, a secreting gland. Another characteristic 
is that it is encapsuled. 

The investigator’s attention is naturally drawn to the evidence which is 
available of the presence of seci’eting glands in the wall of the bladder. 
Lendorf in 1901 described certain glandular structures around the urethral 
orifice and at the base, which consist of solid epithelial down-growths and 
glands with one to five lacunae draining into a single excretory duct. In the 
posterior wall of the bladder only the epithelial in-growths are found, and 
the apex is free from glandular structures. These glands are stated to have 
a mucus-secreting function, but this is disputed by Eggling. Glandular 
structures have been seen also by Tourneaux and Hartman, Rauber-kopsch, 
and Zuckerkandl. Jordan and Ferguson state emphatiealh’ that the mucous 
membrane, except in the urethral orifice, contains no glands. In this situation 
there are a few mucus-secreting glands which are only observed in the male 
subject and are interpreted as vestigial prostatic tubules. The} are not 
present in children. 

From the evidence that has been accumulated it is clear that the interna 
meatus and base are the only parts of the bladder in which glands can e 
consistently demonstrated, if glands are so common in other legions as 
some authorities would have us believe, one would expect to find man} more 


cases of so-called adenomata recorded. 

The literature on the subject of these rare^ tumours Js con ne o a 
description of barely twenty cases, some of which, in the opinion o t ic nri er, 
cannot be claimed as primarily arising from the bladdei v a . ms ie 
notes of the cases given by Bridoux, Geraghty, Uteau, an ot lers, in v, uc i 
the tumours occur in the male sex, and arise eithei from t le lase o 
bladder or around the internal meatus, lead one to t le c e me cone u 
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that they are prostatic in origin. These tumours, however, correspond to 
t?ie pathological definition of an adenoma, wliereas tliose described by Rinaldi 
Cassanello, Sacclii. and De Korte and classed as adenomata, the uwiter 
submits cannot be included in that category. The tumour in each of these 
cases arises from the posterior wall of the female bladder, is not conneeted 
with a secreting gland, and is not encapsuled. All the female cases are 
characterized by severe ha;maturia. 

At tliis point a brief reference to the articles by the three authors named 
will serve to focus the attention on the main lines of the argument which is 
being elaborated. Rinaldi Cassanello’s patient was a female, age 40, with a 
normal menstrual lu'story. Slie had had severe luematuria for six months. 
A neoplasm, the size of a Tangerine orange, was observed on the posterior 
wall of the bladder close to the right ureteric orifice, and was found to be 
independent of tlie uterus. Tlie tumour was remo\'ed by an open operation 
by local e.xcision and was ob^dously not encapsuled. Recovery' was complete. 
Six months later, nephrectomy for abscess of the right kidney was performed. 
The author describes the bladder growth as an adenoma, but states there is 
uncertainty whence it arises. 

G. Sacchi records a case of a woman, age 50 years, with severe hrema- 
turia. due to a smooth broad-based mass the size of a pigeon’s egg, beyond 
the left ureteric orifice, which was excised by open operation. Recovery' was 
good. Histological e.xamination showed that the lesion was an adenoma 
undergoing cystic degeneration. 

Finally'. IV. E. Dc Korte describes an operation for the removal of a 
bladder tumour of the posterior wail in a woman of 56 who had suffered from 
severe hamiaturia. Three weeks after the operation the patient complained 
of pain in the right iliac fossa, and at a later date a number of subperitoneal 
cysts containing mucin were found and evacuated. Death took place in 
three years. The microscopic sections of the vesical growth demonstrated, 
according to this observer, an adenoma similar in appearance to a rectal 
polyp. 

There is much similarity in the descriptions of these three cases. All 
occurred iu women, all had .severe Incniaturia. all the tumours were removed 
from the posterior wall, and all were siijjposcd to be adenomata. Xone of 
these in\ cstigatoi-s. on the other hand, suggests from what gland the adenoma 
arises. 


Tin: Actiiok's C.vse. 

In March, 102:3. Mrs. W.. age 42, was referred to the writer bv ^Ir. 
Gordon Luker. late gymeeologist to the London Hospital, on account of pain- 
less ha-maluria. A piece of tumour had been previously passed per urethram 
which i)roved on microseo]ne examination to eonsist of columnar cells. L'nder 
general ameslhesia a complete examination was made of the pelvic or<Tans 
Cystoscopy- {Fig. 193) showed a tumour the size of a walnut growins from 
the i)oslerior wall of the bladder and covering the right ureteric orifice 
On another ])art of the posterior wall was a jihujiic-like swelling the size of 
.-I [)Osl;igc- sl.-imi). ^ 

Dilatation and curettage of the uterus by Mr. Gonlon Luker .showed no 
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Fio. 193. Appenraiice of tumour before diathermy treatment was commenced. 
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evidence of disease of either the endometrium or interstitial tissue. The 
•writer then proceeded, by means of an open operation and diathermy, to 
remove the bladder growth together with the adjacent plaque-like mass. 
The patient’s convalescence was uneventful. 

Fifteen months later the tumour recurred on the posterior wall, and was 
destroyed by means of transurethral diathermy. In June, 1926, though the 
general state of health remained excellent, there was a recurrence of hfema- 
turia. and again a small tumour was treated with diathermy. Six months 
later this woman reported an attack of pain in the right loin, "with fever, 
symptoms suggestive of ascending infection up the right ureter due to 
obstruction of the orifice by gro'wth. This was confirmed by cystoscopy. ■ 

It was now clear that the cells of the tumour were becoming resistant 
to the action of a diathermy current of not more than 10 milliamperes. 
Recently, by the technique advocated by Frank Kidd, and using his special 
diathermy cystoscope, a current of 1-7 amperes has been passed through 
the tumour. Should this treatment fail, recourse •will have to be made in 
the near future to heinicystectomy and transplantation of the right ureter. 

The microscopic sections of the growth show a hj-perplasia of gland acini, 
lined with a deep columnar epithelium in a delicate vascular stroma contain- 
ing numerous small round cells of inflammaton,- type. The epithelium lining 
the acini is very regular and is limited by the basement membrane, but there 
is active proliferation of the cells within the acini. The glands closely 
resemble those of the uterus. There is no definite evidence of malignancy. 
Thus this tumour has more of the characteristics of an endometrioma than 
of an adenoma. Clinically it is similar in every respect to those described 
by Cassancllo, Sacchi, and Dc Korte. 

Brakcmann in 1924- recorded the discovery of a tumour the size of a 
walnut on the ]-)osterior wall of the bladder, which was removed during laparo- 
tomy for other conditions. Xo mention is made of the presence of any 
vesical symptoms, but the pathological report is identical with that of the 
author, namely, glandular cavities similar to adenomyohyperplasia uteri. 

Much attention has been given in recent years by gync-ccologists to the 
jnithology of cndometrioniata. \ theory has been put forward by Sampson, 
Vernon Bailey, and others, that pelvic endometriomata are the result of 
endometrial grafts due to the back-flow of the menstrual discharffe from the 
uterus through the Fallopian tubes, but this cannot account for their presence 
between the layers of the broad ligament and having no communication with 
the jieritoncal cavity. Such a case has been described bv Bcck'vvith 
AVhitehousc. The latter has also removed an endometrioma from the antcro- 
superior surface of the uterus, which was invading the peritoneum of the 
utem-vesieal pouch and fixed to the bladder. .-V portion of the bladder wall 
had to be excised with the tumour, which was found to have no communica- 
tion with the uterine cavity cither maeroscojiically or nn'croscopicallv. 

The position of these two tumours apjrears to call for another c.xplanation 
than that based upon the assuinjrtion of endometrial grafts. Support for 
this ^■iew is given Ijy the jircsenee of growths in the bladder which closelv 
resemble uterine tissue and must be classed as endometriomata. In this 
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situation it is impossible for endometrium from the uterus to graft itself into 
the bladder wall, and, of all the theories which attempt to explain the origin 
of these interesting tumours, the acceptance of the peritoneal offers the fewest 
difficulties. This theory assumes that the epithelial cells of the peritoneum, 
when they proliferate in response to an irritation, the nature of which is 
unknown, undergo differentiation in situ into uterine epithelium. This will 
account for endometrial tumours of the intestines, the bladder, the groin, 
and laparotomy scars. 

The subsequent history of De Korte’s patient, in which subperitoneal 
cysts containing mucin were found, demonstrates that, whate^•er view may 
be held Avith regard to the nature of the bladder groAvth, proliferation of the 
epithelium of the peritoneum Avas occurring, Avhich is CAudence in support of 
the theory that the primary tumour AA'as an endometrioma. It is also signi- 
ficant that the four tumours described in female subjects by Cassanello, 
Sacchi, De Ivorte, and the- AAwiter, AA'ere situated on that part of the bladder 
Avail Avhich is coA’cred by peritoneum. 

Can the endometrioma be classed as a malignant groAvth ? The Avriter 
is of opinion that primarily this tumour, like the A’esieal papilloma, is innoeent, 
but that, just as in the laboratory the skin Avart, by means of the application 
of certain chemical substances, takes on the characteristics of the squamous- 
cell carcinoma, so, as a result of a persisting irritation, this rare bladder 
tumour Avill also undergo a cancerous change. 

SUMMAKY. 

1. Tumours of the female bladder Avhich haA^e been described hitherto 
as adenomata must be ineluded in the category of endometriomata. 

2. The theory Avhich best explains the origin of these tumours is that a 
metaplasia of the peritoneal epithelium occurs as a result of a long-continued 
irritation. 

3. In all probability the correct treatment is partial cystectomy rather 
than an attempt at destruction by the diathermy current. 
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VOLVULUS OF SMALL GUT, CAECUM, AND ASCENDING COLON, 
ASSOCIATED WITH CONGENITAL REVERSED ROTATION 
OF INTESTINE AND WITH PREGNANCY. 

By CHARLES DOXALD, 

SrROrCAl. REGISTRAR, LONDOS HOSTITAI.. 

Xo.v-noTATiox and nial-rotation of the intestine have been comparatively 
frequently described, but reversed rotation, whereby tiie cazcum and ascending 
colon occupy tlieir normal positions but the transverse colon passes behind 
the small intestine and, or through, its mesentery, is extremely rare. Dott,^ 
in his admirable article on the abnormalities of rotation, could only cite two 
cases, one of his own and one of Hunters Harvey® has since reported one. 
The case to be described differs from these both in the abnormality and in 
tlic complication. 

Embryology. — During early embryonic life there is a temporary hernia- 
tion into tlic umbilical cord of the rapidly-growing midgut loop, which com- 
prises tliat portion of intestine represented in the adult from the duodenum 
at the bile papilla to the left third of the transverse colon. The base of the 
loop is narrow, the duodenum being held by the mesoduodenum and the hind- 
gut by a retention band at the colic angle (Frazer and Robbins^). The 
superior mesenteric artery runs down in tlic loop, dividing it into pre- and 
post-arterial segments, corresponding to the eventual small- and large-gut 
portions of the loop. 

.•Vccording to Frazer and Robbins, the normal return of the loop within 
the abdomen commences with the prc-artcrial segment returning first. 
Because of the liver above, it must pass beneath the distal end of the 
ioo|). and behind the superior mesenteric artery. Entering on the right 
side it meets the median mesocolon and pushes that over to the left. 
The post-arterial segment now returns and takes up a position anterior 
to the small gut and the artery. There is thus an anti-cloekwisc turn 
of the loop through 270®. The explanation given of the pre-artcrial segme’’^- 
returning first lies in the relatively large size of the cieeum. wl ‘ 
last to reduce. 

In reversed rotation there is a clockwise turn through 00® ; 
arterial segment is believed to reduce fn-st, and thus the transvci-se t 
to be behind the jejunum and the superior mesenteric artcrv, 

.After return of the loo]i the jiroccss of rotation is eoinplctcd 1; 
the c;ee\uu ami fixation of parts of the intestine by fusion of thi’ 
with the peritimeum of the posterior abdominal wall. When 
of rotation oeeur, fixation is often ilefieient, and this was partie 
ill the ease to be deseribed. 
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Description of Case. A female, age 27, was admitted to the London 
Hospital complaining of twenty-four hours’ abdominal pain and vomitiiw 
intermittent at first but almost continuous later. She had absolute consti- 
pation, and enemata had failed to give relief. She iras fully five months 
pregnant. Her previous history as regards abdominal trouble consisted 
of one attack of colic lasting three days at the age of 25. She was an 
epileptic. 

On Examination. — A very ill patient was seen, with almost continual 
stercoral Ammiting, extreme restlessness, and a rapid, thready pulse. The 
abdomen rvas hugely distended and tympanitic all or-er, save where the 
uterine dullness rose to just beloiv the umbilicus. That acute obstruction 

Avas present Avas evident, and a 
diagnosis of volvulus Avas made 
because of the rapid and extreme 
distention. 

Operation. — Through a Ion- 
paramedian incision, the presenting 
small gut was found enormously 
distended and of a uniform blackish- 
broAvn colour. Search for the ciecum 
in the right iliac fossa proved fruit- 
less. The transverse colon could not 
be found. Further search rcA-ealed 
the ciecum in the region of the 
spleen, Avith the appendix bloAvn out 
like the finger of a rubber gloA-e. 
The emeum and ascending colon, the 
latter freely mobile on the common 
mesentery, rvere brought out of the 
Around, and on placing the emeum 
in the right iliac fossa it could he 
Fig. 193. — Diagram siioiring ta-ist of seen that small gut, caicum, and 

reR“idirecuL^.“%w°'roTr3!^^^^ ascending colou formed a free loop 

tion of the transverse coion is also shoirn. Avhicll had stl’ll tO be rotated in an 

flexure ; D, Ciccum. anti-clockAVise fashion tor tAVO lull 

turns before things Avould be normal ; 
that is, the loop had undergone a torsion of tAvo and a half turns clock- 
AA-ise. The torsion AA-as undone, ciecostomy performed, and the operation 
concluded as quickly as possible because of the Ioaa- condition of the patient. 
The diagram (Fzg 195) indicates the nature of the tAvist. Death occurred 



four hours later. 

Post-mortem. — T he anatomical abnormality AA-as clearly revealed. le 
small gut, caecum, and ascending colon Avere all on one mesentery, t le R ^ 
ment of Avhich to the posterior abdominal AA-all was short and big i up m le 
abdomen. The first point of fixation Avas at the hepatic flexure, an t le oop 
hung doAA-n freely in front of the transA-erse colon, winch oun .A a 

mesocolon ncA-er more than 1 cm. long close to the posterior a omma aao 
caudal to the mesenteric attachment. The duodenum ay in ron o 
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superior mesenteric vessels., the transverse colon behind. The condition after 
rediietion is depleted in Fig. 196. 

COMMENTS. 

The case illustrates M-ell the fact that anomalies of rotation are often 
accompanied hy deficient fixation of the intestine. The narron- pedicle of the 
midgut loop predisposed to torsion, and it ivould appear probable that the 



Fjo. lOii. — Draivmc from sketch innde ot i>0't •mortem. Tlie preater part of tlie «maU 
inte-^tine and the utortH have l>oon omitted for cleame-^'i. The retrojejunal position of the 
eolmi aiul ilie extri'iiie ili-stention on» oliviou-s, and hy t!»e «hndinz an idea is obtained of the 
inv luitlcni loop su'«\v?ndod from a warrow attachment al>ovc. 


enlarged pregnant uterus, by pushing the loop up near its base, ivas the excitin" 
factor. 

Coiniiarison with the three above-reported cases of reversed rotation 
reveals interesting differenees. In Hunter's- case in an infant the abnor- 
maiifv was associated with large mesenteric evsts. and taking the view that 
these were lierii'ed from shut-off diverticula of the small gut he concluded 
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tliat the}'' had been present on tlie pre-arterial segment in the physiological 
hernia, and thus the relatively smaller post-arterial segment had reduced first. 
In his case no obstruction -was present. In Dott’s^ case, fixation of the 
mesentery in a man of 68 had occurred below the transverse colon as far as 
the right iliac fossa, so that the colon passed through an aperture in the 
mesentery ; but the ca 2 eum and ascending colon remained free, and volvulus 
of these only occurred. In Harvey’s® case the colon of an infant also passed 
through an aperture in the mesentery, and there was actual obstruction at 
this point. Thus only in Hunter’s case was there an apparent cause for the 
retrojejunal position of the colon. The present case differs from the others 
in a greater amount of laek of fixation. 

I am indebted to Mr. E. C. Lindsay, under whose care the patient was 
admitted, for permission to publish this case ; to Dr. W. W. Woods, who 
made the post-mortem examination ; and to Professor J. E. Frazer for kind 
advice. 
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ON INJURIES OF THE SEMILUNAR CARTILAGES. 

By C. H. FAGGE, 

SUBGEOX TO GtTY’s HOSPITAI., LONDON. 

Not the least of the surgical benefactions for which we are indebted to Leeds 
is Key's pioneer work on internal derangement of the knee-joint, to which 
in recent years the large operative experience of the Newcastle surgeons has 
added much knowledge of great value in diagnosis and treatment. When 
writing in 1912’^ I was surprised to find that the literature on this subject is 
almost entirely British, and, as far as I can judge, this is still true. It is strange 
that recent American surgical writings should contain nothing on knee injuries 
except records of personal experience by Melvin Henderson- and McGuire® ; for 
a large majority of our cases in the South of England date from football 
accidents, and one cannot suppose that American football and baseball are 
less robust or less liable to put abnormal strains on joints than our British 
varieties. I have tested over and over again Rutherford ^lorison’s^ concise 
and classical account of the initial accident and subsequent history which 
lead to the diagnosis and. as might be expected, liave found it most helpful 
and entirely accurate c.xccpt in regard to one or two small points. 

If there be any surgical condition in rvliicli a diagnosis can be made from 
tlic history alone it is. in my opinion, a torn semilunar cartilage, though I 
would be the first to admit tliat to this, which is only a relative truth, there 
arc very many well-marked exceptions. In the diagnosis of the cases now 
\mdev review I have been several times struck with the insignificant nature 
of the alleged primary accident. For example, a medical man, 50 years of 
age. twisted his right knee playing tennis in June, 1921, but was able to 
linish the set ; he recalls having acute synovitis of the knee as a medical 
student, but docs not know whether it was the same joint. A loose bodv 
could be felt in the joint which on exploration proved to be a long tag of the 
internal semilunar ; since its removal in October. 1921, he has been completelv 
free from disability. Of this there arc two possible alternative explanations : 
cither these cases arc exceptions to Rutherford Morison’s description of a 
Avcll-markcd. fairly severe injury immediately followed by effusion, or, as 
a])pcars more probable, the real causative injury had taken place some vears 
previously and had been entirely forgotten. 

Morison has commented on the fact that when the fracture is of the 
bucket-handle variety the patient docs not give the typical history of recurrent 
disability with effusion from slight injuries, alternating with intervals of 
varying duration of complete freedom, but is continuouslv disabled by pain, 
effusion, locking, or a sense of insecurity in the joint. I am unable to confirm 
this observation, for. with few exceptions, all my cases of bucket-handle 
frai-ture of the internal semilunar complained of recurrent disabilitv with 

VOI.. XV.— NO. 5S. ]S 
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intervals of complete freedom, and in some cases these intervals were of manv 
years duration. It may be that in such cases the strip lateral to the line of 
fracture is only rarely displaced into the intercondylar notch, but usually lies 
alongside the thicker attached fragment from which it has been torn, and, on 
tbe other hand, that when the lateral strip lies constantly in the intercondylar 
notch continuous disability results. This is obviously incapable of proof, for 
in an operation on a patient with an intermittent history the finding of a 
bucket-handle fracture of the internal semilunar with the lateral strip dis- 
placed into the intercondylar notch is no proof that the displacement has been 
constant, though on the other hand, as in one of my cases (G. B.), the discovery 
of the torn strip lying in its natural position does provide a hypothesis for 
the intermittent history of these cases and is for other reasons a clinical obser- 
vation of extreme importance. (I have applied the term bucket-handle 
fracture to the actual conformation of the initial lesion and not to its subse- 
quent displacement, which seems to me of secondary importance. It may 
be that I have used this term in a slightly different sense from that in which 
it was used by jMorison, and therefrom have misconstrued his argument.) 

Some writers have laid stress in diagnosis on the presence of localized 
tenderness below and medial to the patella. With this I can agree, but when 
it is further stated that the injured cartilage can be felt at this spot and rolled 


under the finger, my operative experience leads me to protest that in a large 
majority of the torn cartilages which I have exposed it is physically impos- 
sible for the cartilage to be palpable. It seems that both tenderness and a 
palpable mass indicate a swollen synovial fringe which is the expression of 
synovitis resulting from the loose body in the joint, for I have found such 
fringes on opening the joint whenever it has been suggested before operation 
that a torn cartilage was to be felt. In my opinion locking is of no value 
in differential diagnosis ; it is usually present in these injuries, but is equally 
common in any other form of loose body. 

The discussion at the Royml Society of Medicine in 1912 probablj'^ brought 
home to surgeons the fact that no satisfactory explanation of the exact 
mechanics of the injury had ymt been thought out, for Walton® tried to 
pro'sm that the cartilage was fractured in ‘full extension’, but did not suggest 
how this is brought about beyond expressing the opinion that the cartilage 
is “ caught between the two bones and subjected to a verj'^ powerful crushing 


force which is liable to fracture ” it. 

Martin,® speaking at the same meeting, laid stress on an inward twist 
as the chief factor, but he does not give his view of the exact mechanics 
of the injury, though shortly afterwards he emphasizes a most important 
point when he draws attention to the close connection of the interna 
semilunar with the capsule and internal lateral ligament. It is curious t la 
the obvious inference escaped him, for he says, ‘ If the cartilage e nippe 
between the internal condyle and inner tuberosity of the 
towards the centre of the joint, ... a split or tear wou • 

appears imjjossible that the outer border of the semilunar ^ ® ’ 

and yet at the same time the whole cartilage should e ragge a eia j , 
there is no appreciable force for this lateral drag except a sue ° ' 

cartilage towards the centre of the joint, which only' occurs m a c uc lo 
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tlie outer free Ijorder of the internal semilunar cartilage cannot be nipped. 
In order to tear the semilunar cartilage longitudinally it is obAously 
necessary to separate its lateral borders ; if the outer border is nipped 
and cannot therefore move, it is plain that the tear takes place by reason 
of the inner border being dravTi inwards, which is an exact opposite to 
Martin’s hypothesis ; this is brought about by extension, or an effort to 
extend by which the internal lateral ligament is tightened, and so drags the 
internal semilunar cartilage inwards with it, i.e., awaij from ihe centre of 
the joint. May this not be the compromise between the opposing -siews of the 
two surgeons quoted ? 

It would appear to me that it does not matter whether the joint is in a 
position of slight or considerable flexion provided it is also abducted, for this 
allows of the internal semilunar being drawn towards the centre of the joint 
while the internal lateral ligament is slack ; but in my o\^'n ^^ew it is essential 
that from such a position of flexion the joint must be gradually extending at 
the moment the fracture occurs. Former writers have attributed to rotation 
at the knee-joint a great part in the causation of this injury' ; but while it is 
true that many patients volunteer information that their disability began 
with a twist of the joint, it is difficult to understand how rotation can be a 
factor of first importance in the mechanics of this injury, nor, if what is Avritten 
above is correct, is it necessary to invoke its aid. 

It appears to me that the sequence of events is as follows : A young man 
]flaying Rugby football has just transferred most of his weight from one leg. 
say tile left, to the right ; he suddenly swerves to the right, and in doing so 
throws his body-weight outside the axis of the right leg so that the right knee 
is abducted. Ry this action the internal semilunar is sucked towards the 
centre of the joint so as to fill up the space Avhich is formed ; the knee, though 
somewhat flexed, is being extended, and it may be that in swerving he also 
turns to the right or left, thus rotating the femur outwards or inwards ; this 
rotation fixes tlic outer free thin border of the semilunar, and as by gradual 
extension of the knee tlic inner thick attached border of the cartilage is draAvn 
away from tiic centre of the joint, OAving to its firm fixation to the internal 
lateral ligament. aaIucIi is becoming tense, the cartilage splits longitudinally 
belAvccn these opposing forces. 

I liavc attcmiitcd to Avork out a mechanical basis for the production of 
bucket-handle fractures only, for my experience of these is larger than of 
other types : it may be that this tyjic is primary to all others, i.e., after the 
cartilage is torn longitudinally a tAvist continues the line of fracture to the 
lateral eoneave margin, and so a tag free in front or behind is produced. 

1 can searecly jwetend that the aboA’c hypothesis is original, for most of 
the factors coneerned liaA'c been employed by other surgeons in their explana- 
tions. but in some jxarticulars it differs from, and goes further than, the 
deserii)tion of others, and as a AA’hole I have not read it elsCAA-liere. 

No correct idea of the pathology and causation of this injuiy- is to be 
anticipated uidess the anatomical details of the lesion are accurate The 
observation of Morison that the cartilage is always tom and ncA'er bodilv 
detached from the capsule is therefore of the greatest importance, thoimh ca-civ 
at the present date many surgeons Avrite and speak of 'dctachmcirt In 
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the writer’s experience of bucket-iiandle fractures, to the consideration of 
which this paper is largely confined, the tear is usually situated within an 
eighth of an inch of the inner thick attached base of the cartilage ; for tke 
almost inr'^aiiable choice of this position no anatomical or mechanical explana- 
tion can be offered. There is onty one variety of semilunar injuiy to ivhicli 
the term ‘ detached can be truly applied, and this is the rare lesion of the 
posterior part of the external semilunar, of rvhich one instance was recorded 
by the writer in 1912; it was first described by Sir Robert Jones as a snap- 
ping knee {genou a ressort), in Avhich a loud noise is caused by the escape of 
the cartilage from between the articular surfaces. The writer’s experience, 
admittedly small, suggests two curious features ; (1) That it always occurs 
in girls ; and (2) That, as there is no history of injury, the lesion may be due 
to some anatomical defect : it is suggested that this predisposing defect is an 
unduly wide extension of the postero-lateral gap in the attachment of the 
external semilunar cartilage to the capsule. Normally this gap is only 
sufficient to allow for the passage of the tendon of the popliteus, whicli 
lies upon the edge or base of the cartilage with the intervention of a bursa 
communicating with the knee-joint. If this postero-lateral lack of support 
of the external semilunar were abnormally wide, undue mobility of the 
cartilage must result, and its displacement into the intercondylar notch is 
only a question of time. 

These cases are not common, and are so important that a typical example 
is worth recording : — 

E. B., age 13, had complained of occasional attacks of pain in the 
left knee for at least seven years ; at that time it was suggested by a doctor 
that an injured cartilage might be at fault. Four years ago the joint was 
SM'ollen and was immobilized in plaster for three weeks ; distention with 
fluid had occurred se^'eral times. Three rveeks before I saw her in 1926 her 


knee gave way when walking and she fell ; the next day the joint was swollen, 
and still gar-e a sense of insecurity at the time of my examination. The joint 
frequently locks in about 10° of flexion ; this can be readily brought about 
by the patient by a kind of trick movement whieh is associated with a sharp 
noise, and locking having occuiTed the knee cannot be fully extended. She 
can as easily release the loose body, when a similar noise is audible. On the 
date of examination the patient had been unable to unlock the knee for several 
days, but this was easily done by passive adduction and rotation in the fully- 
flexed position. The diagnosis of displacement of the posterior part of the 
external semilunar into the intercondylar notch was verified by operation on 
Nov. 15, 1926. A thin layer of fatty connective tissue appeared to be the 
only bond between the posterior half of the cartilage and the capsule ; almost 
the whole of the cartilage was removed, and there has been so far no recurrence 


of the disability. r 

My Registrars, Messrs. Doherty and Laver, have analyse t re no es o 
my last 19 cases ; their number is so small that it is o vious y unsounc 
to make statistical deductions from them. I have already raun a en ion o 
the case of G. B., in which the two halves of the torn cartilage ay in their 
normal position side by side; this case is an admirable examp e o re nec j 
in the surger}’^ of the knee-joint for the same freedom o exposure la 
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privileged to learn from Arbnthnot Lane thirty years ago in the snrgery of 
the abdomen. I am confident that in times past I must often have over- 
looked a bucket-handle fracture from not having realized that the torn slrij) 
might be Iving in its normal position, and I have not infrequently felt that 
others operating upon the knee scarcely gave themselves a fair ehauec of 
success owing to the extremely limited incision which they employed. A 
curved skin incision lying parallel to and half an inch outside the inner border 
of the articular surface of the internal condyle can be carried downwards and 
inwards until over or beyond that internal lateral ligament, and upwards 
into the vastus medialis ; in the latter direction it may be i)rolonged to any 
desired extent, so that the patella may be dislocated outwards and the joint 
e.vplored. As the aponeurotic layers are cut through below, the internal 
lateral ligament is identified and carefully preserved ; I have never dared, 
or thought it necessary, to dissect this up from the tibia as practised by 
the late :Mr. Kellock. A four- or five-inch division of the synovial mem- 
brane is ample to ensure that no lesion will be overlooked ; as a rule, in 
a bucket-handle fracture, the torn strip is found in the intercondylar notcli, 
but if no lesion is foiuid to account for the disability, abduction of the 
joint may disclose tliis strip lying in its normal position, though attached 
only in front and behind. 

This anterior attachment is very carefully cut through so as to Icar-e no 
projecting roughness which might later give trouble : but the posterior attach- 
ment does not need such careful trimming off, as a projection in this position 
cannot cause locking. Except in very few cases of semilunar injury I have 
not found it necessary to attempt to remove the whole cartilage. K no lesion 
of the cartilage is discovered, the joint is closed. I have on a few occasions, 
but not for over ten years, removed a synovial fringe which has appeared 
to be thickened ; I do not now regard this as a primary condition, and the 
change is usually general. Removal of such fringes has led to no successes 
in my hands. 

The synovial membrane is now brought together with a continuous suture 
of Lukens No. 1 iodized catgut, beginning at the top of the incision ; when the 
lower margin is reached, the suture is continued into the aponeurotic lavers 
from below upwards and tied to the beginning of the synovial suture ; this 
I regard as important, for the only vessels cut during the operation (anasto- 
motic connections between the anastomotica and the superior internal articular) 
lie between these two layers and are secured by the above means. Othenvise 
orving to the use of the tourniquet, the vessel cut will not bleed during the 
operation, and being easily overlooked may give rise to a post-operative 
Iwmarthrosis. 

The insertion and tying up of this suture is done by instruments onlv. as 
part of the Lane technique which is employed throughout. 0\-er abundant 
dressings a whole roll of wool is wound and secured by a domette bandage 
applied as tightly as possible ; the tourniquet is then remo^•ed. ° 

It is perhaps fortunate that this operation is usually called for in healthy 
young men who bear pain well, for it certainly is followed by more pain than 
the majority of common operations. Aspirin is given freely, and even three 
or four morphia injections may be necessary during the first fort\--eight hours 
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for the relief of pain in preference to disturbing the dressing in any -vvay. The 
limb n-itli the knee slight^ bent is supported on pillows, but in 'spite' of this 
the leg usually swells. 

Since applying the dressing in the way just described I have seen no case 
of post-operative hsemarthrosis, but some ten years ago I had to re-open a 
knee and w'ash out much sterile clot. 

The commonest ill-effect has been wasting of the vastus medialis ; this 
brought the operation into some discredit during the War, as boards were 
fearful of returning such men to the line ; it usually clears up after two or 
three months have elapsed from the date of operation, but, even if apparent 
to the eye, causes no functional disability. The patient moves his knee 
when and as much as he wishes ; passive movements are absolutely 
barred ; he is up and walking in seven to ten days, when massage of the 
quadriceps is begun. 

I think that in every case in which I have found a gross lesion the result 
has been good. In this series are included three Guy’s men whom I recently 
saAv playing together in a match twenty, eight, and seven months after opera- 
tion ; their joints were unsupported and no disability resulted. 

It is my custom to regard the diagnosis of tom semilunar in a patient 
over 30 with the utmost suspicion ; yet among these 19 cases 2 were over 50 ; 
the eldest, a man of 04, who earned his living pmning vines, explained that 
unless operation would enable him to climb ladders in safety his livelihood 
was gone. He had suffered from continuous disability for six months owing 
to a bucket-handle fracture, and removal of the strip from the intercondylar 
notch has enabled him to return to his former work. 

In middle-aged men the diagnosis from a chronic arthritis of the osteo- 
arthritic type has been of much difficulty, and particularly as the arthritis 
may be secondary to a tom cartilage. Operation on an arthritic joint which 
discloses no causal lesion has, in my experience, been followed by exacerbation 
of all sj’mptoms, and from the point of view of function and wage-earning 
capacity has proved a major surgical calamity. 

The following summary includes every case during the period under 
review in which the knee has been explored for a supposed semilunar injur}' , 
in every case a gross lesion has been verified and demonstrated to others. 

Cases : Wales 18, females 1. 

Age incidence : Under 20 years, 3 ,• under 30 years, 10 , un er 40 
years, 2; under 50 years, 1; under 60 years, 1- 

Semihmar injuries : Internal 18, external 1. 
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Accessory breasts are not uncommon in botir males and females. They 
occur Y’ith and ■without nipples. Usually there is oue or a pair, but up to 
nine have been recorded by Hirst.^ Generally they occur in a line from the 
anterior axillary fold to the inguinal region, but eases have been recorded of 
accessory breasts on the shoulder, back, buttocks, or thighs. Cases of four 
and si-X breasts ha^'e been obsen-ed frequently, usually in pairs, situated above 
or below the normal site. In women, accessory breasts bar-e attracted 
attention for the first time during pregnancy or lactation by the increase in 
size and secretion of milk. Until such times the nidimcntary nipple has been 
mistaken for a mole. In some cases there has been no nipple, Smeddon® 
reported a case of a woman who had an accessoiy breast in each axilla. The 
tumours iiad no nipples or external openings, and no connection lUth the 
normal breasts. After parturition they increased in size and then disappeared 
in fi\'e weeks. The tumours had appeared at former confinements, and were 
among the first signs of jiregnancy. In a few instances polpnastia appears 
to be hereditary. 

The explanation of the usual site of occurrence is not settled, but the 
view widely held is that, in the progenitors of man, breasts were present in a 
line from the a-xillie to the groins, and that, as the change from multiple to 
single offspring took place, there was a gradual diminution in the number of 
breasts until only two developed normally. 

The Tarsius spectrum, in addition to pectoral glands, has an inguinal pair, 
and cetaceous animals have inguinal glands. 

Breasts in the labia have been recorded by De Blazio,® Hartuno-.'* and 
.1. W. Bell.“ In De Blazio's case they were bilateral, and each had a nipple. 
Up to the age of puberty, only the nipples were obsen'ed, the glands develop- 
ing later, and only reaching their max'innim size when the woman became 
pregnant. Hartung's case was in a woman of 30 who was sucklintr an infant 
and Belfs ease was in a woman past the menopause. The followino- case 
appears to be the first recorded in this country. 

Mrs. 31. . 1 ., a multipara, age 34, was admitted to hospital in October. 
J92.3, for hypertrophy of the right breast. For nine months the breast had 
been enlarging and causing severe shooting pains. . It was tuice the size of 
the left one, which was also larger than normal. On palpation the breast 
M-as nodular, and the condition was thoiight to be a proliferating evst- 
adenoma. It was removed on account of its size and its rapid ^o^Ah. 
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Patliologically it was reported as Jiypertropliie breast tissue. In 1924 the 
patient returned to lia'i'e the left breast removed on account of its large 
size and weight. This rvas done, and the pathological report was that the 
condition was an adenocarcinoma. 

In i\Iay, 1926, the patient, who was five months pregnant, noticed a small 
lump on the left side of the chest in the situation of the scar. This lump was 
gradually increasing in size, and a second lump had appeared above and 
towards the axilla on the same side. A third lump appeared on the right side 
of the chest near the scar on that side. These tumours Avere diagnosed as 
breast tissue Avhich had escaped I’emoval at the jrrcAuous operations, and they 
Avere enlai’ging Avith the pregnancy. They AA'cre not attached to the skin, nor 



Fig. 197. — Accessory breasts. Stained Sudan III. 
lied stain shows large fat globules in acini, indicative 
of activ'o lactation ; blue stain, secretory epithelial 
lining. 


were they fixed to the chest 
Avail. The consistency Avas that 
of breast tissue. The operation 
scars were sound, and no nodules 
Avere seen in or near them to 
suggest ncAv groAvth. The three 
tumours Avere removed, and pre- 
sented the appearance of breast- 
like tissue Avith definite capsules. 
Pathologically they Avere re- 
ported to be fibro-adenomata of 
the breast. 

In July, 1920, the patient 
noticed a lump in each labium 
majus, the left one being larger 
than the right. As they Avere 
increasing in size, the question 
of their remoAml before labour 
arose. It Avas decided to re- 
move them- afterAvards, as they 
Avere outside the Amgina. De- 
livery Avas easily accomplished 
at the end of September. 

The patient returned in 
NoA'-ember, 1926, because the 


tumours Avere increasing in size and AAmre painful. On admission there AA-as 
a tumour in the left labium majus posteriorly, the size of an orange. It 
AAms attached to the skin, but moAmd on the tissues deep to it. BeloAV it 
AA’as a smaller lump apparently separate. Both Avere soft in consistency an 
painful Avhen pi’essed. The skin OAmr the larger one aa^s ulcerated in tuo 
places on its under surface from pressure. The right labium majus a so 
presented a tumour the size of a tangerine orange, similar to those on t le 
left side. The inguinal glands Avere not enlarged. 

The lump in the right labium Avas dissected out first ; it possessed a 
capsule Avliich separated easily from the underlying tissues. The tumours on 
the left side Avere then dissected out, and found to be connecte , t le ii^ppcr 
larger portion being encapsuled, the loAA'er smaller portion consisting o ire 
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or four processes burrowing into the perineal nniscles. In removing the lower 
part it Avas noticed that milky fluid escaped from the cut surface. Tlic skii\ 
Avounds healed by first intention. 

iMicroscopical examination of the tumours by rilr. Barnard shoAved that 
both consisted of actiA-ely lactating breast tissue, the milk in the acini and 
ducts being clearly demonstrated. (Figs. 197, 198.) 

There Avere no signs of nipples on either tumour, or signs of accessory 
breasts elsCAA’liere. 



Fig. 198. — ^Accessory breasts, (a) Fat ; (6) proliferating acini ; 
(c) connective tissue. 


The patient's pregnancies haA'e been as folloAv ; 1907 — cliild aliA-e ; 1910 

— stillborn ; 1915— child aliA'e ; 191G — child died at 10 years of age ; 1919 

child alive ; October, 1926 — child alive. As regards menstruation, since 
November, 1926, three periods haA’e occurred, each Avith A-ery sli<rlit loss. 

Presekt State. — Patient is noAV (September, 1927) quite well ; there is 
no SAvelling in labia or elseAA’here, scars are healthy. She is not premiant 
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A NOTE ON THE GLUCOSE ENEMA AND ITS VALUE 
IN POST OPERATIVE TREATMENT.* 

Bv DAVID LEVI, 

SURGICAL REGISTRAR TO ST. MARY'S HOSPITAL, LOXPON. 

This research was undertaken to demonstrate : ( 1 ) Whether glucose is 

absorbed from the rectum in sufficient quantities to make the glucose enema 
of clinical value ; (2) The place of the glucose enema in the treatment of post- 
operative sliock. 

In order to ascertain the amount of glucose absorbed by the rectum, 
glucose enemata -vverc given to two series of patients : (A) To fasting norma 
men ; and (B) To fasting diabetics. 


PROCEDURE. 

Fiftv to eighty grammes of glucose were given in 500 c.c. of saline or 
water. The enema was administered by the ward sister at 9 a.m., the patients 

having been starved since 6 p.m. the previous 
evening. The blood-sugar was estimated pre- 
vious to the administration of the enema, and 
at half-hourly intervals subsequently for two 
and a half hours. The blood used for this 


Fic 199 — Two cwves illustrating tl>o clianges 
orcurring in’tho blood-sugar subsequent to the 
administration of 80 grra. of glucose '" 500^ of 
water by the rectiun to two normal fasting men. 

Tbe broLn line shows the curve obtained after tbe 
ingestion of tbe same quantity of glucose by the 
m^tli. Glucose was administered at tbe pom 
indicated by the arrow. 

nurpose was obtained by venepuncture and 
Ls oxalated, MacLean’s technique being en- 
ployed, and each point of each cur^e 
mean of two separate e^imatio^s^^^^ 

A. Fasting Normal Men. , „ 

n this manner from the estimation of The^ maximum rise 

appended. In 11 instances the blood-sugai rose, ^ 

From the Surgical Unit, St. Hlary s Hospita . 



obtained in this manner from 
men are a 
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being 0-069 mgrm. per 100 c.c. of blood at tlie end of one Iionr and ten 
minutes. The average rise was 0-024 nigrin. per 100 c.e. of blood. In a 
instances the blood-sugar fell, the maximum fall being 0-035 mgrm. per 
100 c.c. of blood and the average fall 0-027 mgrm. per 100 c.c. of blood. 
Of the 16 cases under consideration in this section, the mean result was 
therefore a rise of O-OOS mgrm. per 100 c.c. of blood. Rather similar 
residts in a series of S cases were recorded by Tallerman^ in 1920. This 
small rise of O-OOS mgrm. per 100 c.c. of blood stands in .strong contrast 
to the rise of 0-085 mgrm. per 100 c.c. which occurred when 80 grm. of sugar 
■were given by mouth to normal fasting men (Fig. 199). 


Table 1. — ^Normal Fasting Men. 


PATrE^•T'S 

FU.'fBER 

Fa STINT. 
Blood-scgau 

Noiber of Hours after AnMiMSTraTios* or Glucose 

PER Recitsi 

! 

Rue 

Fall 




2 


1 

0-080 

0083 


0-094 



0-008 


O 

0-100 

0079 


0-103 

. , 


• • 

0-025 

3 

0-070 

0081 


0-000 



0-020 

. . 

4 

0-005 

0084 

0-090 

0-099 



0-024 

. . 

5 

0097 

0092 

.. 

0-083 




0-014 

C 

0-100 

0082 

0121 


. . 


0020 

, , 

7 

0-122 

, , 

0-115 

0-115 

0-152 

0158 

0030 

, . 

8 

0-000 

0098 

0-125 

0-129 

0-097 


0-009 , 

, , 

9 

0-090 

0-111 

0-120 

R 



0-024 


10 

0-125 

O-llC 

0-090 

R 



. • i 

0-035 

11 

0-082 

0-117 

0-103 

R 

, . 


0035 


12 

0-134 

0-14G 

0-127 

0-134 

, , 


0-012 


13 

0-090 

0078 

0-090 

0-085 



, , ' 

0 028 

14 

0-104 

0-131 

0’1G5 

0-139 

, , 


.. 

0033 

15 

0-122 

0-122 

0-132 

0-134 

0-120 


0012 

, . 

10 

0-130 

0-133 

0-130 

0-144 

0-148 

• * 

0012 



E lEnema retoraod. 


B. Fasting Diabetics. — In this group curves 
were obtained from the estimation of the blood- 
sugar of 8 diabetics, the procedure being the 
same as in Series A. In 5 instances the blood- 
sugar fell and in 3 it rose, the maximum fall 



Fig. 200. — Two curve.? illustrating the changes 
in the blocd-sugar after the administration of SO grzn. 
of glucose in 500 c.c. of water hy the rectum to two 
fasting diabetics. Glucose enema was administered 
at the point indicated by the arrow. 
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being 0-065 mgrm. per 100 c.c. whilst the 
average was 0-038 mgrm. per 100 c.c, of blood. 
The mean was a fall of 0-020 mgrm. per 100 c.c. 
of blood. (Fig. 200.) 
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Table JJ. — Fastin'g Di.vbetics. 


Patiest's I 
XUMBEr. 1 

t 

Fastisg 

Elood-sugau 

XuJIBF.P. or HOIT.5 

iFiEu Aoinxisnuiiox or GiroosE 

TER KEcmt 

rjii 

1 

1 

•• hi 


21 

i i 

0-134 

0-14G 

0-137 

! 0-110 

0-133 

, 0012 


2 , 

o-.soo 

0-236 

0-22S 

! 0-23G 



00G2 

3 

0-20T 

0-204 

0-1 73 

j 0-132 

. 


0-020 

4 

0-300 

0-29S 

0-300 

1 0-200 



0-00'2 

5 

o-ii>r 

0-150 

0-150 

} 0-140 


. . ! . . 

0-017 

c 

0-237 

. « 

0-13!) 

f 

0-137 

. . 

0-050 

7 

0-137 

. , 

0-143 


0135 

O-OOG 


s 

0-205 


0-207 

! "" 


0002 

•• 


R 2 = Enema rchimeO* 


Post-operatives. — A series of lO patients, the subjects of operative 
siirgical procedure, was here investigated. The blood-sugar was estimated 
both before, and periodically after, operation. In every case it rose, the 
ma.vimum rise being 0-0S3 mgrm. per 100 c.c. and the mean rise 0-032 per 
100 c.c. It was noticed that the longer was the amesthetic and the greater 



Fig. 201. — The changes occuiring in the Wood-sugar 
subsequent to a gastro - enterostomy. Operation at tV.c 
point indicated by the arrow. 


the severity of the operation, the longer the blood-sugar too - o re 

its pre-operative level. Tlie body, therefore, m the state^ o pos 

shock’ — ^using the term to signify the exhausted condition o ‘ r 

after a surgical operation — ^is permeated with blood 

sugar wliicli the tissues seem to be unable to utilize, (x ig- - ■) 



POST-OPEEATIVE GLUCOSE ENE:NrA 


285 


Table III. — ^Post-operatives. 


Paiiest's ! 

XCMBET. , 

i 

Txsnsc, 
BLOOD-SrOAR ; 


1 

irOCRa AFTER OrEKAnO.V { 

OrrRVTinN* 

Itl-E 

BEFORE 

OPEIUTIOX 

^ i - 

3,7 S 12 24 30 ; 4S 72 j 



1 

•148 

•188-152 

.. -150,' .. .. -182 

Gastrcctoniv 

•oto 

o , 

-141 ! 

. . -195 

.. -1,03 -190 -185 -190 -198 -181 ;-lG2 

Euodciicctoniv 

, -051 

3 

•1G8 ; 

•204 -177 

. . -102 i . . . . -102 . . , . . 

Excision of lip 

•030 

4 ! 

•148 ! 

■158 . . 

.. .. .. .. -131 -141, .. j .. j 

Removing plate 
from femur . . 

•010 

5 

1 .JOO ' 

j ' i 

-207 . . 

.. -IGS. .. .. -140 

Gastrojejuno- 

stomv 

-085 

G 

1 -120 

1 

i ■■ 1 ■■ 


i Clioleeystce- 
tomv 

•020 

7 

1 .128 

1 .- •• 

•15G ! 

Gastro-entero- 

stomv 

•028 

8 

-104 

;-i44i .. 

.. .. .. .. -104 .. j .. i .. 

j Laparotomy . . 

: -040 

9 

■ -112 

•115 , . 


j t aricose veins 

, -003 

10 

1 -137 

j-125' .. 

-143 .. ' 

) Gastrogastro- 



1 

i 

1 

1 > 

! ; 

j stomy 

5 

•OOG 


CONCLUSIONS. 

From the above e.xperiments it is obx-ious that tlie rectum and colon 
vary in their power of absorbing glucose in different siibjeets ; on the whole 
the rate of absorption is slow, and verj' little sugar can, apparently, be intro- 
duced into the body by this route. 

From the practical point of A-iew, rectal glucose would appear to be 
of little value as a means of maintaining bodily nutrition, and from the above 
series of estimations it appears to be fortuitous whether absorption occurs 
at all. 

Finally, individuals the subjects of post-operatii’e shock are in a state 
of hj-perglycajinia and seem to be unable to utilize sugar normally, although 
their tissues are bathed in a fluid containing an excess of this substance. A 
glucose rectal saline given under such circumstances is not onlv useless, but 
also actively harmful, as it would appear that the absorption of fluid from 
the bowel is actively hindered by the presence of glucose, for we have obseiwed 
that glucose salines are mildly irritant and are neither so quicldv nor so 
readily absorbed as are normal rectal salines. 

The ob^^ous sequence to these investigations seems to be the adminis- 
tration of insulin to patients in the condition of post-operative shock. This 
has been carried out in a few cases, but the number of these is insufficient 
to draw a definite conclusion at present ; it appears, howcA-er. to be of value 
and further im'estigations are in progress. 

I should like to take this opportunity to thank the surmcal staff at 
St. Mary's Hospital for their kindness in allowing me to use their cases 


REFEREXCE. 

I T.ujxrmax, Quart . Jour , il/crf., 1919-20, xiii. 



286 THE BRITISH JOlIRHAL OF SURGERY 


PERI-ARTERIAL SYMPATHECTOMY WITH LIGATURE OF THE 
FEMORAL VEIN IN THE TREATMENT OF 
DIABETIC GANGRENE: A RECORD OF FIVE CASES. 

Bv RALPH BROOICE, 

HO>\ ASSISTANT SURGEON TO THE ROVAL WEST SUSSEX HOSPITAL, CHICHESTER. 

Until C[uite lecently the openition of hi^h amputation lias been tlie surgical 
treatment almost universally employed for diabetic gangrene. There is no 
doubt tJiat tin’s method ivhen adopted has led to the greatest number of 
successes in the long-run, the patient subsequently remaining free from local 
recurrence of the disease for some considerable time. Low amputation, 
Avhen attempted, Ims usually been folloAved by disaster. 

There is no doubt that the proportion of recurrences after lugli amputa- 
tion is at the present time much larger than it should be. The reason for 
this is not far to seek. It is largely due to preA'arication Avitli unnecessary 
delay before operative measures are adopted, when the time factor is one 
of extreme importance. The patient (and sometimes the surgeon) rvill 
temporize in the hope that an operation may prove unnecessary. The use 
of insulin as a pre-operative measure has done niucli to increase this delay ; 
for the progress of the gangrene may be checked for a time, thus too often 
leading to a sense of false security. A moment’s consideration of tlie under- 
lying patholog}’^ of the disease — that it is a malnutrition phenomenon due 
essentially to changes in the blood-A’esse] Avails of a permanent nature — 
must lead to the realization that the action of the insulin can only be a 
transient one, and cannot materially affect the course of the gangrene. 
Sooner or later the gangrene Avill recommence to spread in spite of insulin 
therapy. The amelioration of the local condition is of a temporary natui'e 
only, and does not Avarrant delay in amputation. One cannot OA'erstress 
the importance of early amputation in these cases. Insulin, hoAvcA'er, has 
its place in the operatiAm treatment of diabetic gangrene. Used as a pre- 
operatiA'^e measvAre, by rendering the patient sugar- free or by temporarily 
I’educing liis blood-sugar, it places him in a better position to Avithstand the 
ansesthetic and the operation itself. 

HAinter’s Avork on the enerA'ation of blood-vessels has opened up a 
ncAV field in the surgical treatment of these cases. Although still in its 
infancy, the operation of peri-arterial sympathectomy may yet proA'e to 
be the means of treating the condition in a more satisfactory and ess 

radical manner. , . 

BelOAV are appended the notes of five cases of diabetic gangrene trea e 
at the Royal West Sussex Hospital by conservative surgical measures during 
the last tAvo years. 



sympathecto:my iy diabetic 




■fS/ 


Case 1. — ^L. M., age G3, married, three children, was a(hirm,.i 
Dec. 12, 192G. with a twelve years’ history of diabetes tncl\iv„,, '"’'y'ltal 
both eyes operated on for cataract some years previously, and alsa had 

of numerous carbuncles. u 

Ok Admission. — The patient ivas found to be a well-covtred 
indixidual. On the right foot there was a patch of moist gangrene ."'h'lsi 
first, second, and third toes, and extending well on to the ball of ibe U"''’ ">>• 
with surrounding oedema of the foot, most marked on the dorsum and ext"' V”'- 
upwards as far as the ankle. The dorsalis pedis, tibial, plantar, and pm'v 

pulses M-ere palpable in the left leg, but not in the right. Temperature. 'Vi'n" 
pulse, 100 ; respiration, 20 ; urine : sp. gr. 1010, sugar 1-95 per cent, allninii,, 
trace. 

Theat.mext. — On the day of admission, insulin 15 units three times a day was 
triven, and the urine became sugar-free almost immediately, remaining so througb- 
out the patient's stay in hospital. Subsequenth' tlie dose was redueed first^to 
10 units and later to 5 units per diem. A moderately strict diabetic diet was 
given. On admission the foot was placed uncovered in a radiant-heat bath. It 
smelt badly, and from time to time exuded a small amount of foul serosanguincou.s 
fiuid. Thvo days after admission, as the gangrene and the oedema were extending, 
an operation was performed. 

Under gas and oxygen an incision about 4 in. long was made in the thigh. 
The femoral vessels were exposed in Hunter's canal and a peri-arterial sympathectomy 
was performed. For a distance of 1 in. the adventitia was stripped off the arterj-, 
two minute muscular twigs being at the same time ligatured. Xo ob\dous pallor 
of the vessel was noticed after remoNing the adventitia. The arterial walls were 
thickened, hard, and calcareous. The femoral vein was then ligatured in two 
places, and the wound closed. 

After the operation the leg was returned to the radiant-heat bath. On the 
next day (Dec. 13) a remarkable change was noticed in the limb. Tlie dorsalis 
pedis, plantar, tibial, and popliteal pulses were now not only palpable, but of dis- 
tinctly greater \-olunie than those of the opposite limb. This increase in pulse 
volume persisted for about twelve days and then appeared to decrease. Two daj-s 
after the operation a red er\-thematous line of demarcation was seen at the edge 
of the gangrenous part. The area of gangrene had not expended since the opera- 
tion. On the third day it ivas noticed that the oedema of the foot was less marked, 
and two weeks later it had almost completely disappeared. The diseased part 
was much drier. Five weeks after the operation the gangrenous area was quite 
dry and mummified. Eight weeks later it was almost completely separated from 
the rest of the foot, being held to it by a small pedicle of sloughing connective 
tissue. The oedema had entirely disappeared. At the end of the thirteenth week 
the diseased portion had separated. The temperature ivas 9S'C°, pulse 72, respira- 
tion 20. The urine was sugar-free with insulin 5 units daily. X’o pain was felt 
in the diseased limb. Up to the time of uTiting there has been no recurrence of 
the trouble. 


Case 2. — S. H., age 59, a baker. He had been treated for some years for diabetes, 
latterly with insulin, on which he had remained sugar-free for nearly a year. An 
intelligent, hard-working man, he attributed his present condition to the fact that 
for some years he had had a painful corn on the ball of the second toe of the left 
foot. Tliree days before admission he noticed that the toe was discoloured and 
painful. This he thought at first to be due to careless chiropody, and wlule blaming 
himself he took little notice of it. Two days later the condition was much worse” 
and now, thoroughly alarmed, he presented* himself at the hospital. 

On .Admission (Jan. 30, 1927). — Temperature, 100-G° ; pulse, 100 ; respiration 
20. There ivas well-marked moist gangrene of the second, third, and fourth toes 
of the left foot, extending up on to the dorsum for a distance of about 4 in. opposite 
the third toe, with an area of surrounding oedema extending nearly to the ankle- 
joint. The heart, chest, and abdomen were normal. Urine : sp. (rp. 1105. reaction 
acid, sugar -f.-f, albumin a trace. ° 
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Trb»vtment. The foot was at once placed in a radiant-heat hath, and insulin 
20 nnits given daily. The subsequent clinical history of the case is very similar 
to that of the preceding one. On the day after admission an operation was per 
formed on the left foot. The artery and vein were exposed in Hunter’s canal anti 
a peri-artenal sympathectomy performed, with ligature of the femoral vein. Po’llmv 
ing the operation the dorsalis pedis, plantar, tibial, and popliteal pulses were all 
temporarily increased m volume on the side operated upon, and a line of demarcation 
rapidly formed at the edge of the gangrenous area. On the tenth day, at the man’s 
own request, in order that lie might return to his business as soon as possible a 
Syme s amputation was performed. The wound healed by first intention, and the 
patient left hospital, with a very good clean and serviceable stump, fourteen days 
later. The patient on discharge was sugar-free with 10 units of insulin daily. 


Case 3.— -H. Y., age G5, a labourer. In December, 1926, whilst at work, the 
patient was struck on the right foot by a plank which became dislodged bj' a fall of 
gravel. The foot was bruised, but no open wound was present. The bruisintf 
remained until his admission into hospital on Feb. 21. “ 

On Adjiission. — The patient was a robust individual, but his arteries were 
thickened and tortuous. There was moist gangrene of the whole of the second toe 
of the right foot, with surrounding mdema spreading on to the dorsum of the foot 
for a distance of 3 in. The right dorsalis pedis pulse was hardly palpable. The other 
pulses in the limb were palpable, but not to the same extent as those on the left side. 
The urine contained sugar The folloiving day the gangrene had extended 

to the third toe, and the oedema had spread as far as the ankle-joint. 



Fig. 202.~Casc 3. Tho limb after Syme’s aropiitation. The sear from the femoral 

operation can be see-'. 


Treatment. — The limb was placed in a radiant-heat bath, and insulin 
As the disease was spreading after twenty-four hours, a left femoral peri-a eria 
sympathectomy with ligature of the femoral vein was performed un er gas ^ 
oxygen anesthesia. Three days after the operation the condition was as loi oi s . 
The gangrenous area, which had extended a little during the first tuen y- Tinnlitcal 
after operation, was now stationary and not increasing m size. The P P 
pulse was of greater volume than the left. ’The dorsalis pedis pu j 

as could be judged, of equal volume. The right foot was su eating p . j 
the patient was complaining of a feeling of heat and fullness in ^ j. 

been present since the operation. On the same evening a ® , P oiirTbt ooze 

performed without a tourniquet. There was verj' little bleeding (] radiant-heat 
at the site of amputation). The subsequent treatment consis ^ 

baths and dry^ dressings. On April 23 the stump was completely healed. ) 

Case 4. — H. J., age 65, was admitted into hospital “p’ gorm 

months’ history of a running sore on the little toe Y diabetes mcllitus. 

On ADMissioN.-The patient was found to be suffering foom diabetes me 

His blood-sugar was 1-2 per cent •, urine : sp. gr. 1120, sugar + +, albumin -h. 
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-svhole of the left little toe was gangrenous. In addition, the left leg was infected 
with a gas-forniing organism to a point 3 in. below the knee-joint. Crci)itations 
eould be elieited on palpation over the lower parts of the limb. 

Treat.ment. — Insulin in large doses, 20 units three times a day, was given, and 
multiple incisions made into the limb, which was then irrigated by Carrel's method. 
Three days later a left femoral peri-arterial sympathectomy with ligature of the 
vein was performed under gas and oxygen anxsthesia. Five days later a l''araba‘ufs 
amputation was attempted, but deep pus was encountered at the site of operation. 
It was thought advisable, therefore, to perform a Stokes-Gritti's amputation at a 
higher level. This was done ; but in spite of insulin therapy and radiant-heat 
baths there was a recurrence of the gangrene in the stump, and the patient died 
of diabetic coma on June 11, six weeks after admission. 

This case is of interest in tliat it is an example of a clinical variety of 
the disease which is rather more rapid in its course than is usually the case. 
The rate at which the disease progresses is of necessity dependent upon two 
factors— the degree of primary involvement of the pancreas, and the powers 
of resistance of the tissues of the patient. There are some cases which 
terminate fatally with rapidly progressing gangrene of one or both lower 
limbs in the course of forty-eight to seventy-two hours. In such cases the 
spread of the gangrene is so rapid, even with insulin therapy, that operative 
measures cannot be undertaken ; or, if amputation is attempted, a recurrence 
invariably and rapidly develops in the stump. Not every case of diabetic 
gangrene is suitable for surgical treatment. 

Case 5. — R. M., age 40, gave the history that three months previously the left 
leg suddenly became pale and painful and shortly aftenvards turned black. On 
.April 20, 1927, he was admitted to hospital. 

Ox Adjussiox. — He was breathless and at times cyanosed. Examination 
of the chest showed that the right side of the heart was J in. to the right of the 
lateral border of the sternum. The apex beat was in the sixth space just external 



Fic. 203 . — Case . 


Pliotograpli of limb after removal, showing site of amputation 
immediately above gangrenous area. 


to the nipple line. The auricle was fibrillating. .A systolic murmur was heard at 
the apex conducted to the axilla. There was, in addition, drj- embolic wamwene 
of the whole of the left leg and foot to a point 2 in. below the knee-joint^ u?th a 
well-defined line of demarcation. The left femoral pulse was faintlv nalnable hiob 
up in the groin. ‘ ^ ^ ° 

TitE.\T.MEXT.— Ttvo days after admission a left femoral peri-arterial svmna 
thcctomy was performed, tvith ligature of the femoral vein, under local anxsthesin 
No pulsation of the artery was visible or palpable at the time of operation Tivn 
day.Oater the line of demarcation at the edge of the gangrene was more distinctly 
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Two weeks later an amputation through the lower third of the thigh was per- 
formed under local antesthesia, using a 2 per cent solution of apophysin and adrenalin. 
A tourniquet was not employed, as the femoral artery was not patent and was 
replaced by a solid cord. The wound healed first intention. (Figs. 203, 204.) 



Fig. 204 . — Case 6. Stump after am- 
putation with local infiltration. (Note 
femoral scar of sympathectomy.) 


The interesting feature of this case 
is tliat, although when the limb was 
amputated the femoral artery was found 
to be replaced a solid cord, yet there 
is no doubt that marked congestion was 
produced in the limb following the sym- 
pathectomy, resulting in a quickening 
up of the process of elimination of the 
dead tissue. The power of vasodilata- 
tion in the smaller vessels distal to the 
site of the block, which were functioning 
bjr means of the collateral circulation, 
was still, of course, controlled by the 
nerves running in the vessel wall, 
although that vessel had lost its blood- 
carrying function. 


There is good reason to believe that the combined operation of ligature 
of the femoral vein with sympathectomy of the artery is an improvement on 
either of these measures used by itself. One has only to examine the hard 
‘gritty’ calcareous walls of the blood-vessels in a case of diabetes of some 
years’ duration to realize that, even when denuded of all vasoconstrictor 
fibres, the power of dilatation of the vessel distal to the site of operation 
must of necessity be impaired owing to the mechanical obstacle caused by the 
degeneration of muscular tissue. Vasodilatation does occur after this opera- 
tion : of that there is not the least doubt ; and a form of active congestion 
of the limb is thus produced. It is to this active congestion that the good 
effects of the treatment are attributed. Ligature of the vein produces a 
similar hyperaemia by passive congestion. When these two metho s are 
combined a summation effect is produced. 


CONCLUSIONS. 

Some cases of diabetic gangrene are too rapid in their 
measures to be attempted. In those cases which are suita e or opera 
treatment the folio-wing method has given good results : 

1. A short preliminary course of insulin therapy to ren er le pa 
more fit to stand the operation to follow. 

2. Local treatment in the form of radiant-heat at is. 

3. Early operation. The operation of choice was a com .^ 1 ^ 

of peri-arterial sympathectomj’^ of the femoral artery m un er 

ligation of the femoral vein. , . „ 

4. After an interval of from five to ten days, on ampu a 
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THE STRUCTURE AND ORIGIN OF THE ‘MIXED’ TUMOURS 
OF THE SALIVARY GLANDS.* 

By R. M, fry, 

ASSISTANT IN THE IXOCT7IATION DEPABTMEST OF ST. MARV’S HOSPITAL, LONDON*. 

Foe the purposes of this paper, all the tumours of the parotid and sub- 
maxillary glands which have been removed at St. Mary’s Hospital during 
the years 1912-23 inclusive have been examined. Three cases have been 
discarded, in which the process of tumour formation was entirely obscured 
by chronic inflammatorj' changes of long standing ; oniitting these, the 
total number of cases available for examination is 25. Of tbese, 17 occurred 
in the parotid and 5 in the submaxillary, while the origin of the remaining 
3 is not knovm. 

The sex distribution shows 11 cases in males and 14 in females. Great 
variation is seen in the age of onset, the lowest recorded age being 10, 
omitting one case which is vaguely stated to have started ‘in childhood’, 
and the highest age 55. In a certain number of cases details of age were 
not obtainable. 

A remarkably constant feature, which has been noted by many other 
observers, is the long period which elapses from the first appearance of the 
tumour until the patient first seeks advice. In only three of these cases is 
this period less than 5 years (they are 6 months, 2 years, and 3 years 
respectiA-ely), in several it is over 10 years, and in two cases it is as much as 
26 and 27 years. In all these cases of long duration it is found that the 
tumour remained more or less stationary in size for manv years, and then 
suddenly began to grow rapidly, usually without apparent cause, although 
in some cases the patient attributes it to some blow or injurv. 

It is not intended to attach any importance to statistics obtained from 
such a limited number of cases, but this summar\' is given to show that there 
is a general agreement between these and the statistics of others who have 
worked with more material. 

STRUCTURE OF A TYPICAL ‘MIXED’ TUMOUR OF 
THE PAROTID. 

By a typical mixed tumour is meant a tumour having the appearances 
which have been described under this name by other obseiwers. Out of the 
25 cases, 16, or 64 per cent, fall definitely in this class, presenting most of 
the characteristics which have been described as belonging to these tumours. 


From the laboratories of tlic Institute of Patliologj- and Research St. tlarv’s 

Hospital, London. 
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One of these tumours presents for examination two main parts, the paren- 
chj’^ma and the stroma ; the relative proportions of these A-ary very "reatlv 
in different tumours, and in different parts of the same tumour. For des- 
cripth'e purposes, hoAvever, tAvo main types of tissue only need first he 
considered : — 

1. Those parts of the tumour Avhere the cells are abundant, lying closely 
packed together, and the stroma is very scanty or almost non-existent 
(Fig. 205, A). 

2. Those parts where there is much stroma, and the cellular elements 
are Avidely scattered, lying singly or in small groups (Fig. 205, b). 



Fig. 20.A.— Section .slioiving : A. Closely packed cells : B. Widely scattered cellular elements. 


In these tAVO types of tissue, the cells, in addition to the differences 
in their distribution, present great differences in their form and general 
appearance. 

In Fig. 205, A, Avhere there is much parenchAuna and little stroma, the 
cells, being tightly packed together, shoAv A'ery indefinite outlines. In most 
places they merge into one another. giA’ing the appearance of a sAncAtiuni. 
but occasionalh' their outlines can be distinguished, and they aie t len 
generally polyhedral, cubical, or low columnar. Their nuclei are a mos 
inAmriably large, and round or OA’al, showing A'ery distinct nuclear I’kar' 
ings, and often a Avell-marked nucleolus. The cytoplasm sIioaas no specia 
clisTHctcristics 

In Fig. 205, B, on the other hand, Avhere there is an abundant stroma, 
the cells undergo great changes in appearance. The nuclei genera } ose i 
regular shape and clear markings, and become irregulim m ® 
in size, and stain uniformh^ deeply AA'ith luematoxAhn- le ce s 
tend to become triangular or spindle-shaped, and the c^op asm app ‘ 
extend out from the corners of these irregular cells m me process 
blend imperceptibly Avith the stroma. 




‘MIXED’ TUMOURS OF SALIYART (iLA><Ds ‘.m 

The stroma itself consists of two distinct parts. Firstly, there is a nd- 
work of fine fibrillar connective tissue running between the cells and enaips 
of cells. This provides support for the cells, and also carries the very liiniletl 
number of vessels wliich supply the tumour. These vessels, few in number, 
are generally very thin-walled, often consisting of merely an endothelial 
lining. The'v are present in small quantities in the more cellular parts of the 
tumour, but are often practically absent from the less cellular parts, lu 
these parts the conneetive-tissue stroma is practically non-c.vistent too. and 
it is here that the second element of the stroma comes into prominence— a 
substance closely resembling mucin. Whether it is pure mucin is dillicull 



Fig. 20G. — Section illustrating tlie alveolar arrangement of cells. 


to say. but microscopically it is indistinguishable from mucin, and stains 
well, often intensely, with flayer's mucicarmine. This substance varies in 
its ajjpearance, in places having a definite fibrillar structure, when it stains 
most intensely with mucicarmine, and in other places being quite homogeneous 
in appeai-ance, not unlike the matrLx of cartilage. In these parts the staining 
reaction is not so well marked. There are intermediate stages between these 
extremes, and all forms may be present in the same tumour, clearly repre- 
senting different stages in a biochemical change which is taking place. 

.•Is will be shown later, this mucinous material should not strictlv be 
regarded as stroma, as in its origin and nature it is quite distinct from the 
stroma proper, but it is described as such purely for convenience in the 
account of these tumours. 

Finally, in these less cellular parts, especially where the mucinous stroma 
is homogeneous, the cells occasionally have a special relationship to the stroma, 
lying apparently free inside small circular vacuoles in the stroma. Round 
the periphery of these vacuoles there is usually some condensation of the 
mucinous material, leading to a more deeply-stained ring in a mucicarmine 
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preparation, and the -whole appearance is scarcely distinguishable from a 
section of cartilage stained by the same method. It may be noted here that 
the matrix of cartilage stains, though not A-^ery deepl}^ Avith niucicarmine. 

So far, in the account of the more cellular parts of the tumour, onh" the 
shape and general appearance of the cells haA^e been described, and no men- 
tion has been made of their arrangement. This A'aries greatly in different 
parts of the tumour, but the Amriations ma}^ be grouped under four main 
headings : — 

1. Irregular masses of cells, of Amrjdng size, in Avhich the cells are closely 
applied to each other, -iA’ithout any definite arrangement. These portions 

of the tumour are cortiparable to the 
cytomata of Poaa’cH White’s classi- 
fication. 

2. Adenomatous arrangement. 
In these parts the cells sIioav a definite 
tendency to imitate glandular forma- 
tion, and occasionally nearly perfect 
reproductions of salmary-gland ducts 
may be found. 

3. Ah'eolar formation. In such 
places alA*eoli of Amrying sizes are 
found (Fig. 206). Many of these 
may be formed by the dilatation of 
the duct-like structures mentioned in 
the preA'ious paragraph. Another 
possible method of formation AA’ill be 
mentioned later, AA'hen the deriA-ation 
of the Amrious parts of the tumour is 

discussed. These ahmoli are sometimes empty, and sometimes contain a 
homogeneous material AA-liich stains A'ery intensely AAutli eosin or picric acid. 
At other times they contain mucin. 

4. Rarely a type of tissue is met AA'ith AA'hich at first sight appears to con- 
sist of interlacing double columns of cells AA’hich haAm split doAAUi the middle 
of the columns. On examination of many sections, hoAA'eAmr, it is found that 
this appearance is produced by papilliferous ingroAvths into dilated ah’eoli, 
or by irregular compression of ah'eoli (Fig. 207). 



Fjc. 207. 


THE ORIGIN OF THE DIFFERENT ELEMENTS OF THE TUMOUR. 

In the last forty years there liaA-e been many attempts to explain the 
origin of the mixed tumours of the saliA’ary glands. le mam leoi 
which have held the field at different times are as fol ovs . 

1. The Endothelial Theory.— This theory, by Avlnch the tumours a\ 
explained as being derived from endothelium of lymp i-'v^sse s, ^ , 

time A'cry Avidelj'- held, but is noAA' being gradually discai e . n as o 
almost entirely on obserAmtion of the shape and microscopic appear, 
the cells, and these may be explained more easi y an p ausi - . . f 
theories. It Avill be shoAvn later, in the detailed discussion of the origin 
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the various parts of the tumour, that tliese tumours do not conform in many 
respects to the characteristics by rvhich endotheliomata may be recognized. 
Kettle, 1 in a list of points of importance in diagnosis of endotheliomata, men- 
tions “ the absence of any suggestion of a glandular or acinous formation ’ , 
and it bas already been mentioned that the parotid tumours do in many places 
show a very definite glandular formation. 

2. The Embryonic Theory.— A staneh upholder of the embryonic theory 
is E. Forgue," who places these tumours in a subdivision of the big group of 
‘dvsembryomes’, or tumours derived from pluripotential cells which have 
ceased to develop further at different stages of the development of the embryo, 
and wbich have later given rise to neoplasms. 

3. The Branchial Theory.— The main reason for the launching of this 
theory was to explain the presence of cartilage in the tumours. It is pro- 
posed to show in this paper that the tissue which has gone by the name of 
cartilage is formed from epithelial tissues, and if this can be demonstrated it 
becomes unnecessary to consider this theory further. 

4. Origin from Embryonic Gland Germs . — This theory that the tumours 
are derived from embryonic rests of gland tissue has been put forward by a 
limited number of writers, but has never received a very general acceptance. 
In order to explain the occurrence of epithelium and connective tissue it is 
necessar3'^ to assume that the rests consist of both ectodermal and mesodermal 
elements, or else that the connective tissue is derived bj' metaplasia from the 
epithelium, in which latter case the next theorj' will account equallj' well for 
the appearances observed. 

5. Origin from Ftdly-formed Gland Tissue. — Bj’ this theory', which is 
gradualh' becoming adopted by more and more writers, tlie tumours are 
supposed to be derived from adult gland cells, A. Fraser^ discusses the ques- 
tion, and after comparing the tumours with the effects of ligation of the 
parotid duct in dogs he comes to the conclusion that the tumours are derived 
entirely from the cells of the ducts, and that the cartilage is formed by meta- 
plasia from the epithelial elements. R. Kennon^ also regards them as 
adenomata, but he gives no account of the formation of the cartilage, which 
appears to be the point which has given rise to most of the discussion with 
regard to the origin of these tumours. 

In a discussion of the parotid tumour, then, there are two main points 
which require to be elucidated. Thej'^ are : (1) The origin of the cellular part 
of the tumour; (2) The method of formation of the ''cartilage’. 

1. Origin of the Cellular Part of the Tumour. — When considerino- the 
cells of the tumour, it is clearly necessaiy carefully to examine their arrange- 
ment in different parts of the tumours. Another possible source of liidit 
would be the discoverj- of an%' definite connection between the tumour and 
the normal gland, with transitional forms of cells. Thirdly, any evidence of 
attempts at secretion on the part of the cells ma\- throw some" lialit on the 
problem. “ 

In attempting to draw any conclusions from the arrangement of cells 
in a tumour presenting such diversity of arrangement as does the parotid 
tumour, our chief hope lies in finding cells which by their disposition give 
some indication of their origin, and tracing as far as possible the development 
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of other Jess differentiated ceUs from these. In a search through many sec- 
tions of the sixteen tumours norr under consideration, one t3’pe of formation 

has been met with whicli has a close resemblance to normal tissue the 

adenomatous formation. This occurs in var3nng degrees in different tumours ; 
in man3' it is so obscured b3’^ secondar3’- changes as to be almost unrecogniz- 
able, but in others it is sufficientl3' distinct to leave little doubt as to the 
origin of the cells. One tumour in particular shows this well. It is in all 
respects a t3"pical ‘mi.ved parotid tumour’ ; that is to sa3% it shows all the 
characteristics which have been ascribed to these tumours, but at the same 
time the cells show such a marked tendenc3’^ to form more or less perfect 
representations of ducts that the arrangement can hardh’ be regarded as 
foi’tuitous. Several of these duct-like formations are shown in jPig. 208. 
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Fig. 208. — Typical Muixcd parotid tumour^ 
diiet'J/ke formations. 


sho\rjng 


A number of wedge-shaped 
columnar cells are arranged 
so as to enclose a small oval 
or circular space ; the cells 
are well marked off from 
each other, their nuclei are 
rounded or oval, hong to- 
wards the base of the cells, 
and showing distinct nuclear 
markings, and their C3'to- 
plasm shows the longitudinal 
striation so characteristic of 
the cells of the salivary' ducts. 
The margin of the lumen is 
very clear-cut and definite, 
and from this margin can be 
seen radiating lines, marking 
the divisions between indi- 
vidual cells. As has alread3' 
been mentioned, the lumen 
of one of these stractures 
mas' present three different 
appearances ; 


a. It may be empty. This may be real, or merely apparent, due to the 

solution or falling out of the contents. • i i ,>1 

l>. It ma3' contain a homogeneous material, which stains deep > ''i > 
eosin or picric acid, and strongly resembles the colloid foun m le 
th3a-oid. This material is referred to by Forgue in a consideration o 
these ‘tubes pseudo-glandulaires’ ; he considered . 

cells formerl3' occup3dng the centre of the spaces. It is di icu , ’ 

to accept this explanation, on account of the perfect regu an 3 m 
shape of the lumen, with the clear-cut inner borders of the colun < 
cells bounding it. Such perfect representations of ducts cou c scarce 
formed in large numbers b3^ niei-e chance necrosis of t le mnei mem 

a mass of cells. , . n ^ .... ...rifpr*; 

c. It ma3' contain mucin. I^o stress is laid on this ac 33 o 1 
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but it appears to be intiiuately coiurcctcd with the formation of some of tlie 
characteristic tissues of these tumours. 

There is another point to be noted with regard to these structures, which 
inav be seen to some extent in Fig. 20S. but is better observed in some of the 
other tumours — the presence of a double layer of cells enclosing a lumen. 
In Fig. 208, outside the layer of columnar cells, can be seen an irregular layer 
of nuclei of varying size and shape. The outlines of the cells to which these 
belong are indistinguishable, but they are strongly suggestive of a ring of 
irregular cells surrounding the layer of columnar cells. This appearance is 
met with in a greater or less degree in almost all the tumours. In some the 
outer layer of cells is very definite ; there is an inner layer, sometimes 



Fig. 209. — Showing the double lover of cells enclosins: a lumen. 


columnar, sometimes more flattened ; outside this there is a laver of irretmlar. 
badly-defined cells, with small deeply-staining nuclei. Fig. 209 shows this 
appearance from another tumour of the series. Fraser has drawn attention 
to this appearance, and notes its resemblance to the two layers of cells seen 
in normal salivary ducts. He states that the outer layer of cells may pro- 
liferate outwards, thus giving rise to irregular solid masses of cells." This 
proliferation is well seen in a large number of tumours in this series now 
under consideration, and it seems probable that the primarv structure is in 
all these cases a duct-like formation, which by proliferation of its outer 
layer of cells gives rise to large or small irregular masses of cells. Tlie further 
the cells are removed from the primary- duct formation, the more variable 
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is their appearance ; their shape becomes irregular, tlieir cytoplasm loses all 
definite structure, and their nuclei often lose their definite shape and stair 
uniformly deeply witli hasmatoxyliji. 

For some time it appeared that the duct was the only source of the 
tumour-cells, for want of evidence of any other origin. In one tumour 
however, a point was found where the tumour and gland came into contact’ 
and the transition from one to the other might be studied. This did not 
appear to be a case of infiltration of the gland substance by the tumour’ 
there was nothing to indicate malignancy in the structure of the groirth, whicl’i 
was encapsuled except at this one place, showed no mitotic figures, and was 
apparently a slow-growing benign tumour of the rather acellular type On 
staining sections rather deeply with hiematoxylin, the zymogen granules in 
the secreting cells of the gland stood out prominently as deep bluish-black 
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Fig. 210 . — Zymogen granules standing out in 
the cytoplasm. 



Fig. 211, — Tumour-cells producing mucin, and 
forming zymogen granules within their cytoplasm. 


dots in the cytoplasm {Fig. 210). These granules, which are never present 
in the ducts, were numerous in the normal gland and were absent from 
the tumour-cells, but round about the point of contact betiveen the tumour 
and the normal gland many intermediate forms were observed which had 
definitelj'^ lost their normal shape and arrangement. They lay in groups 
embedded in a matrix of mucinous material so characteristic of these tumouis, 
but yet contained these zymogen granules in varying amounts. Thus ve 
see cells which liave taken on what is, as will be shoivn later, one of the cliie 
properties of the cells of these tumours — the power of producing mucin 
and yet retain to some extent their original function of forming zjmogen 
granules within their cytoplasm (Fig. 211). Furthermore, the groups o ce s 
referred to in many cases consist partly of cells containing granules, an 
partly of cells without granules, which cannot be distinguislied rom le 
tumour-cells further from tlie normal gland ; these cells are in intiniate con 
tact in the same group, and are often arranged so as to enclose lumina i e 
ivitli mucin, and a careful study of many sections of this part o t le unioi 
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leaves one with a strong feeling that this is a case of the tumour-cells being 
derived from the secreting cells of the gland. This seems to be the onl} 
explanation of the fact that the cells in question are performing normal and 
pathological functions at the same time. 

2. Method of FormaUon of the ‘ Cartilage ’.—The next point to be con- 
sidered is the nature of the nivxomatous changes in these tumours, and the 
mode of formation of the so-called cartilage. It is proposed to consider 
these together, as they appear to be intimately connected ■with each other. 

Several sections from each tumour were stained with Mayer s muci- 
carmine, and a substance which stained deeply with this was found abundantly 
in most of them. This substance is most prominent in the less cellular parts 
of the tumours, where it forms the intercellular substance filling up the spaces 
between the scattered cells or groups of cells. It has already been described 
in the account of the structure of a typical parotid tumour, but mention may 
be made here of the fact that it varies greatly in the intensity of its staining 
reaction ■vnth mucicarmine. In most cases it stains well, when it frequentlj' 
has a fibrillar structure ; in some cases the staining is not so intense, and here 
it often presents a more homogeneous appearance, showing no definite micro- 
scopic structure. This substance appears to be the product of some ehange 
in the cells of the tumour, and the problem before us is to endeavour to find 
out something about its origin and mode of production. 

The first tumour which appeared to throw light on the problem was one 
containing large amounts of mucin, all of which stained very intensely with 
mucicarmine. Jlost of this mucin is found enclosed in rings of cells, represent- 
ing either cyst-like spaces or small tubules. But on careful examination rrith 
high powers it was found that many of the cells showed a vacuolated appear- 
ance of their cytoplasm, and in these vacuoles, which varied in size from 
minute points to spaces considerably larger than the nuclei of the cells, there 
was generally a globule of mucin. This globule did not entirely fill the 
space, but around the margin of the vacuole, apjjarently adhering to the cNdo- 
plasm of the cell, there was a ring of mucin. This appearance, shown in 
Fig. 212, A, B, C, was observed in many places in three of the tumours, 
and less frequently in se\-eral more. The whole appearance is verj- striking 
and strongly suggestive of a secretion of mucin into intracellular vacuoles. 
As the amount of mucin increases, the walls between neighbouring vacuoles 
become thinner, and they coalesce, forming larger spaces ; in this wav mav 
be formed many of the large spaces containing mucin which are seen so 
frequently. 

Tlicre is another appearance very similar to the foregoiim which is met 
with occasionally — the presence of a number of small granules of mucin in 
the cytoplasm of the cell. It is possible that this may be an earlier sta^e of 
the vacuole formation, the mucin appearing first as fine granules, which later 
coalesce to form one large intracellular globule of mucin. 

This formation of large cyst-like spaces bounded by one or more lavers 
of cells and containing mucin must not be confused with the presence of 
mucin in the lumina of the duct-like structures previouslv mentioned These 
structures so closely resemble ducts that it appears veil- unlikelv that thev 
are formed in the manner just described. In the instances where their lumina 
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contain mucin, this may eitlier liave been secreted by the layer of columnar 
cells, or else poured into the lumen from other spaces with which they are in 
communication. It has not been possible to demonstrate the existence of 
such communication, and from the fact that there is generally a layer of mucin 
applied to the wall of the duct, it seems probable that it is a true secretion 
on the part of the cells. 

A fourth method of formation of mucin has been observed in some 
tumours an extracellular formation of mucin. In some of the more cellular 
parts of the tumours, if the solid masses of cells are examined, it is found that 
the cells have the appearance of being slightly separated from each other, 



Fig. 212.— Adjacent portions of one section showing (A, G) intracelluJar vacuoles of varying 
size containing mucin, and (B) commencing breaking-down of the wall o. a large radio 

and the space between adjacent cells is filled with fine fibrils of mucin. The 
appeai'ance is very similar to that of tlve ‘ prickle cells of squamous epithe mm, 
except that the fibrils are not so regularly arranged as in the case of the pric e 
cells, and they stain deeply with mucicarmine. . . » 

A difficulty arises in attempting to determine whether this mucin ^rnia 
tion, so characteristic of the salivary-gland tumours, is puiely a pat lo ogica 
process, or whether it has any counterpart in the activities o t le 
gland. In the submaxillary, many of the acini are compose o mucous ce , 
but in the parotid, from wliich the majority of the tumours are ^ 
mucous cells are present in the human subject, according to a us ° _ 

It so happened, however, that concurrent!}' with the examma ion o 
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tumours, a number of normal parotid glands, obtained from tlie post-nmrtem 
room, rvere also examined, in the hope, 'which was unfulfilled, of finding an 
earlv tumour which had not reached a sufficient size to have been diagnosed 
clinically. It -\vas found that, though no mucous cells were to be disco\-ered 
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Fig. 213. — Section showing mnein in both fibrillar and homogeneous forms. 



Fio. 214, — To show (A) Fully formed p.atch resembling cartilage (low power): (B) Hieh-noweT- 
view of two cells from A. showing the fibrillar nuicin causing the appearance of a ‘ capsule ’ 

in the secreting cells of the gland, it occasionally happened that a few cells 
forming the walls of the ducts contained a small intracellular globule of mucin 
Such cells are not r-ery numerous, but they are sufficiently so'’ to indicate that 
the formation of mucin may be one of the normal functions of the cells of the 
ducts of the parotid. If this is admitted, the formation of mucin bv the 
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tumoiu-cells may be looked on merely as an exaggeration of a normal nroces. 
instead of the taking on of a new function by the cell. 

The mucin in the tumours, tlien, is formed in these four wavs ■ as tlie 
amount produced increases, changes take place, the nature of whicli ’depends 
on whether the secretion is intra- or extra-cellular. When extracellular the 
cells become more widely separated as more mucin is produced ; when how- 
ever, the secretion is intracellular, the vacuoles become larger, more and 
more coalesce, and ever-increasing spaces filled with mucin are formed. In 
the breaking down of the walls between vacuoles, one or more cells often 
become separated from the main mass of cells and come to lie loose in the 
mucin, until, finally, large areas of mucin are formed, containing numbers of 
isolated cells or small groups of cells scattered throughout them. 

As a patch of mucin increases still more in size, a further change often 
t kes place. Towards the centre of the patch it loses its fibrillar structure 
nd gradually becomes more homogeneous in appearance; at the same time 
d stains more faintly with mucicarmine. It tends to shrink away from the 
i'-olated cells scattered through it, leaving them lying in small vacuoles ; round 
the periphery of these rmcuoles the mucinous material is often more con- 
densed, and takes the stain more deeply. It is this appearance which has 
been described as cartilage, and at first siglit the resemblance is so close in 
some cases that one is almost irresistibly drawn to tlie conclusion that it is 
cartilage. It is only by following out the way in which it is produced that a 
correct idea of its nature can be formed. IVe have seen the formation of large 
areas of mucin, produced as a secretion by the tumour-cells ; the transition 
from this to the homogeneous material, the matrix of the so-called cartilage, 
is not sudden, but gradual, and it is clear from the sections examined that 
this matrix is derived from the mucin, probably by some change in its chemical 
composition. Figs. 212-214 are drawings from neighbouring parts, of the 
same section, and they show most of the stages in the formation and 
subsequent development of the mucin. It has been mentioned tliat the final 
product of tliis development cannot be distinguished in many cases from 
the matrix of cartilage, eitlier by its microscopic appearance or its staining 
reactions. But tlie difference lies in the fact that it undoubtedly begins life 
as mucin, and only comes to resemble cartilage at a later period, after it is 
present in large quantities, and as a i-esult of some chemical change. IMiat 
tile nature of this change is, it is difficult to say ; but from the fact that the 
cartilage-like material is almost always found near the centre of the mucinous 
areas, and that vessels are not found in these areas, it seems probable t lat 

it is due to deficient nutrition. • i ^ a 

' Tlie presence of the ring of deeply-staining mucin round the isolated 
cells, giving rise to tlie appearance of a capsule, would seem to be due to tlie 
fact that each cell continues to secrete mucin around itself, and tins nn„ 
represents tlie part that has not yet undergone the change into the 
able form. Tliis appearance is shoum m Fig. 214, where B is ^ 
view nf the sniafi pair of cells seen in the low-power rieu, A. Th gr^ 
transition from the deeply-stained to the less-stained part should be noticec ; 
unwhere is there a sudden change from the one to the other. 

One further point with regard to the staining reaction of tins muemo 
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material should be mentioned. Fraser, in the paper previously referred to, 
states that he used cresyl-violet as a differential stain for the matrix of carti- 
lage, and found that the intercellular substance in the salivary-gland tumours 
stained ^yith this similarly to the matrix of cartilage. If, hou’cr’er, a section 
known to contain mucin and no cartilage, such as one of a normal sidamaxillary 
gland, be stained with cresyl-violet, it is found that once again the staining 
projrerties of mucin closely resemble those of cartilage. This stain is 
therefore of no assistance in determining the cartilaginous nature of this 
substance. 

As a result of these observations, it would apjrear that in the tumours 
of this series cartilage does not exist. There is in many places a tissue closely 
resenibling cartilage, but the cells in it are epithelial cells, derived from the 
other epithelial cells of the tumour, and the matrix is a degenerative product 
of the mucin rvhieh is formed bj' an exaggeration of a normal function of the 
epithelial cells. 

THE ATYPICAL TUMOURS. 

It now remains to discuss the nine tumours which have not been included 
in the group of ‘typical mixed tumours’, and to endeavour to bring them as 
far as possible into line with the others. In all these cases except one, the 
reason for omitting them from the list of typical tumours was the absence 
of any of the large areas of mucin containing scattered cells, which by second- 
ary changes gi\’e rise to the so-called cartilage. It is proposed to divide these 
nine tumours into three groups for convenience of description. 

Group 1. — This includes three tumours. Two of these present a great 
similarity in their microscopic appearance. Both consist mainly of masses of 
cubical or columnar cells, arranged so as to form large numbers of small 
tubules. The columnar cells are in some cases very high, and in many places 
more or less perfect representations of ducts are met with. The whole struc- 
ture is very like the more cellular parts of many of the ‘typical tumours’, 
and it is impossible to e.xclude them from the group of adenomata. In one 
of these two there is considerable mucin formation ; most of the tubules are 
filled with it, and ever^uvhere the formation of intracellular vacuoles contain- 
ing mucin is observed. In the other there is no formation of mucin bv the 
cells, except at two places in the sections examined ; at these two places 
moderate-sized areas of mucin are seen, containing scattered cells as seen in 
all the typical tumours, and at one of these places the so-called cartilatre is 
observed. This serves further to establish the connection between these 
two tumours and the main group of typical tumours. 

The third of this group presents a slightly different appearance, in that 
the cells arc more closely packed together. TJie tubular arrangement, how- 
e^•er, is still very evident, and leaves little doubt of this tumour beino- an 
adenoma, similar in all essentials to the preceding two. The resemblance 
is hcightctied by the presence of mucin, both intra- and extra-cellular, at one 
place in the sections examined. 

Group 2.— Four tumours are included in this group, on account of one 
feature which is common to them all— the presence of a large number of 
mitotic figures. Jlitoses are extremely rare in all the other tumours but 
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in these four they occur in such numbers as to suggest that they possess 
some degree of malignancy. ^ ‘ ossess 

The first of group is a tumour with a dense fibrous stroma, and 
consisting of solid and tubular masses of polygonal cells with sharply-defined 
nuclei as shown in Fr^. 215. Mitoses are very numerous, and in Le or tiro 
places m the sections examined, infiltration of the gland substance by the 
tumour can be seen. No mucin is apparent anywhere, and the growth ivould 
appear to be an adenocarcinoma. 

The next is a tumour very much more like the ordinary adenoma in 
many respects. It shows a great deal of mucin formation, both intra- and 



Fig. 215 . 


c.xtra-cellular. It differs from the adenomata, liowe^'er, in having a dense 
fibrous stroma, like the preceding case, and in showing fairly numerous 
mitoses. These last arc not nearly so frequent as in the last tumour, and 
the growth probably does not possess more than a low grade of malignancy. 

The third growth is one which still more nearly approaches the simple 
adenoma. The cells show the typical tubular arrangement, and there is 
onty a very scanty fibrous strbma. Mitotic figures occur, though not ver\ 
frequentlj>-, and there is no mucin to he seen. 

The last of this group closely resembles the first in many ways, 
consists chiefly of tubular structures, composed of cubical cells ; there is an 
abundant fibrous stroma, and mitoses are numerous. In addition, in i tra 
tion of the gland by the growth may be observed in more than one p ace. 



•MIXED’ TUMODRS OE SALIVARY GLAXDS 305 

This tumour, however, siiows a copious formation of mucin, which fills all the 
tubules, and intracellular globules of mucin are also seen erer\nhcrc. 

Group 3.— This includes two timiours wliich are put together because they 
do not fall naturally into the other groups. One is a quite small localized 
tumour, not more than 15 mm. in diameter, and entirely encapsuled. In a 
large part it consists of a solid mass of cells of irregular shape, with no definite 
arrangement, but in other parts the cells take on a columnar shape and are 
arranged in the characteristic tubules of the adenoma. There is no mucin, 
and a prominent feature of the tumour is its extreme vascularity. Every- 
where there are thin-walled capillaries, many of them extremely dilated and 
filled with blood, others empty aird collapsed'. The other requires no detailed 
description. It is a tr’pical papilliferous cystadenoma, consisting of dilated 
cyst-like spaces almost entirely filled by papilliferous ingrondhs. Xo mucin 
is to he seen. 

These nine tumours, then, which were classed apart from the ’typical’ 
tumours, show one point in common with the others — their undoubted epithe- 
lial origin. They differ from the typical tumours and from each other in tnvo 
ways — by their degree of malignancy, and by the extent of the secondary 
changes. The three simple adenomata all show some mucin formation, which 
is much greater in one of them than in the other two. Only one sliows the 
further changes wliich lead to the pseudo-cartilage formation. The first of 
the groudhs in Group 3 can also he classed as one of these, and this shows no 
secondary changes whatever. 

In the second group we have four tumours, showing similar structure, ' 
and all gii'ing some indication of malignancy, greater in some than in others. 
Two of these show a considerable amount of mucin, and two show none, but 
this variation is not in propoidion to the rapidity of groudli as indicated by 
the nmuber of mitotic figures present. Tlie least malignant of these is prob- 
ably only in a small degree removed from the simple adenomata, and tliere 
appears to be a gradual .'ransition from the entirely innocent tumours to the 
definitely malignant. Even the most malignant, however, may still show 
enough of the secondaiy changes to demonstrate its connection u-ith those 
tumours at the other end of the scale of malignancy, and it seems probable 
tliat all the twenty-five tumours which hai'e been e.vamined, with the excep- 
tion of the papilliferous cystadenoma already mentioned, have the same 
essential structure, the difference between them being a difference in deoxee 
of malignancy and in the amount of secondary changes. 

CONCLUSIONS. 

1. Tlie so-called mixed tumours of the salivary glands are not in realitv 
mixed. but are entirely epithelial in origin. They are in most cases derive'd 
from the ducts of the gland, but occasionally arise from the secretintr cells. 

2. The mucinous material which is such a prominent feature of most of 
tlicsc tumours is a true secretion of mucin by the tumour-cells, and this is 
only an exaggeration of a normal function of the gland-cells. 

3. The tumours do not contain cartilage. In the substance which has 
been described as cartilage, the matrix is formed by a change in the mucin 
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of the tumour, whereb}’’ it loses its fibrillar appearance and its power of stain- 
ing deeply with mucicarmine ; the cells are epithelial cells. 

4. Some of the tumours show varying degrees of malignancy ; there 
is no definite dividing line between the innocent and malignant, and some of 
the more malignant maj- show man}"^ of the features tyjiical of the innocent 
tj'^pe of tumour. 
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URETHRAL AND PERI-URETHRAL CALCULI, 

By G. P. B. HUDDY, 

TO THE HEOLEY ROAD IIO‘5PITAL, BIRMINGHAM. 

It is proposed in this article to deal ndth stones in the urethra and urethral 
pouclies, but not to include tlie ordinary prostatic calculi. Urethral calculi 
are bv no means of rare occurrence, but have been neglected in the literature, 
and especially so in the Englisli-speaking countries, articles being largely 
composed of records of cases. Bourdillat* in 1S69 published an extremely 
interesting thesis dealing fully inth the subject, and Englisch' in 190.3 wrote 
a long article and analysed 405 cases. In this country ^lorton® in 190C, and 
MonsarraU in 1913, dealt particularly with stones in the prostatic urethra. 
Classification. — ^The following is the classification adopted 

A. Vreiliral . — 

1. Formed in the urethra .. .. .. •• Primarj' 

2. Formed elsewhere but impacted in the urethra . . . . ) fipcondars’' 

3. Formed elsewhere but having increased in size in the urethra J ^ 

B. Combined . — 

1. Urctliro-vesical 

2. Uretliro-preputial 

C. BcTi-UTCthral . — ■ 

1. Uretliral stone wliich has formed a secondary pouch 

2. Stone formed in a previously existing pouch 

3. Peri-urethral stone in a cavity Avhich .subsequently acquires a communi- 

cation Avith the urethra. 


Monsarrat^ considered that the last-named variety might occur in the 
case of prostatic calculi. Some authors confine tlie term ‘urethral calculus’ 
to a stone actually formed in tiie urethra — that is, a primaiy urethral calculus 
iu the foregoing classification — but the definition here adopted is the Ai-ider 
one given by Ifonsarrat^ : “ Tlie term sliould be used for all calculi wlifch 
are lodged in the urethra, Aiiiether formed in the urethra itself or 
elscAvhere 

Causation and Composition. — Primary urethral stones have their orimn 
in the same AA'ay as other urinary calculi, the important predisposinir factors 
being; ( 1 ) Abnormal constituents in the urine ; these may be due to aljnormai 
metabolic processes or to chemical changes in the urine secondan- to infection. 
(2) Conditions predisposing to urinaiy stagnation such as urethral strictures 
liouches, or foreign bodies. Morton' recorded an interestino- example of the 
latter ; — ^ 


patient, age 4S, had tAventA'-six A-cars preA'iousU- used a hnmp.maao 
sound for the relief of retention ot urine, and during t)ie process the end hnd i . 
off. The stone. Avliieii avus subsequently removed from a pouched 
found to contain tile piece of nood as its nucleus. Pouched urethra, Avas 
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The following extraordinary case is recorded by Liston« 

Tile patient, forty-seven years previous to iiis application to me, and then about 
tlic age of 9 or 10, had incontinence of urine to a certain degree, and was irequenth 
chastised by his parents on account of this occurrence during the night. In order 
to save himself from a flogging, he one evening, before going to bed, passed a brass 
curtain ring over the penis as far as lie could. This expedient bad the desired 
effect ; but in tlie morning, swelling had come on to so frightful a degree as to prevent 
his removing it. . . . Tiie skin under the ring gradually ulcerated ; and as the ring 
sunk into the substance of the penis the swelling subsided. The integuments met 
and adhered over the foreign body, and there it remained. ... On examination a 
broad hard substance could be felt surrounding the penis close to the S 3 Tnphysis. 
At the patient's urgent desire, an incision was made upon the lower part of the 
penis. Immediately' on the knife touching the foreign bodj', the state of the ease 
became evident. The incision Avas enlarged Avith a sharp-pointed bistoury, and the 
calculus . . . extracted, ... A section lias been made of the calculus, and tAvo- 
tliirds of the ring AA’as found in its centre. 


Primary stones are usually composed of phosphates, but rarely they 
may consist of other urinary salts. Seconclarj' stones are of the composition 
of ordinary' urinary calculi, but the deposits accumulated in the urethra are 
pliospliatic in nature. 

Situation. — As has been mentioned, these stones are either urethral or 
peri-urethral in situation. In the case of the former the site of formation 
or impaction depends upon anatomical or pathological conditions. If the 
urethra is normal, the stones Avill almost certainly be of the secondary variety 
and will be held up at the anatomically narroAV parts of the urethra. Common 
sites are the prostatic portion, the stone being held by the narroAV membranous 
urethra, and the fossa naA'icularis just behind the narrowest part of the passage. 
If the uretlira is diseased, the stone Avill be situated in the pathological portion, 
and, as strictures are common in the region of the bulb, stones are often 
found there. 

Peri-urethral stones arc situated in pouches aa’IiicIi may be merely depres- 
sions of the urethral floor, or in definite pouches haA’ing small communications 
Avith the urethra. These arc found most commonly in the bulb and in the 
])rostatic region in the male, and in the urethro-vaginal septum in the fema e. 
As will be seeii from the classification already given, the relation of the stone 


to the pouch is A'ariable. 

Case 1.— Male, age 57. Four years previously he had had 
tomy performed. For three years after this tliere had been no trou e, ‘ , 

dysuria recurred. Five daj'S before admission the scar had within 

cycling. On examination there "vvas a mid-line perineal swelling ex e * 
one inch of the peno-scrotal junction, Avith a small hole m 7..in(' in a 

discharging pus. An incision rcA'ealed six faceted stones avIuc a\ “^joncs 

mueous-membrane-lined caA'ity situated behind a stricture. Iuac ,,r„throtoniv 
are shown in Fig. 2IG. The stones Avere removed, and la er a„ f 
was performed, 217 and 218 illustrate the condition, 

was composed of triple magnesium ammonium phosphate. 

Characters. — These calculi may be single or multiple. 
are usually ovoid or heart-shaped, and may shoAV j.gportc(l 

surface corresponding to the formation of the urethra aa . ‘ and 

a ease in Avhich the calculi had been formed in the prostatic urethra 
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Z Inches 


Fig. 21G . — Case 1. Five 
stones removed from a 
urethral pouch. 




Fic. 217. , 
the elevation 
urethral poi 
nted at the p 
an old external 
scar, B. 
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showed a groove eorresponding to the elevation of the ^’■el•umontanum. These 
stones may at times become guttered by the passage of urine over the surface, 
and tliis may progress to a stage of canalization. The urethro-vesical calculi 
are often of a mushroom shape, the stalk corresponding to the urethra and 
the bulky upper portion lying in tlie bladder. 

^lultiple stones are present in one-third of the cases, according to 
Finstcrer,® and such are often barrel-shaped or irregularly faceted. There 
may be two or more up to a complete chain extending along almost the whole 
urethra. MonsaiTat,"* in the article already referred to, describes a case of a 
lorostatic diverticulum containing 86 stones; but they may be even more 
numerous than this, as cases have been recorded in which some hundreds of 
stones were present. The size is very variable. BourdillaF in his thesis 
refers to a case of a giant stone, weighing 1450 grin., situated between the 
prostate and the rectum, the latter being perforated, with the formation of 
a urinary fistula. The peri-urethral calculi tend to attain a larger size than 
those within the urethra. 

On section a secondary stone often shows the original nucleus, or, if it 
is formed by the fusion of a number of small ones, more than one nucleus is 
present. The situation of the nucleus is usually, but not invariably, in tiie 
distal end, the secondaiy deposits having accumulated particularly on the 
bladder aspect. If the stone has been lying in the cul-de-sac of the bulb or 
in a wide-mouthed jiouch of the floor, secondary deposits may be found on 
the upper surface with the nucleus in the lower portion. Rarely the mucous 
membrane becomes lined with a gritty mortar-like material. 

Sex Incidence. — As would be expected from a consideration of the 
anatomical features of the male and female urethric, and of the rarity of 
pathologieal conditions in the latter, calculi are much more common in the 
male than in the female. Veiy large stones may be passed spontaneous!)' in 
women, and Bourdillat^ refers to the passage of a stone weighing 12 oz., 
which was follow'cd by urinary incontinence. I consider the follou'ing case 
Avhich has recently been under my care to be of some interest .; 


Case 2.— Female, age 27. She stated that for eight years, following an attack 
of pleurisy, she had suffered from half-hourly frequency of micturition, accompani 
by vulval pain. Tlie urine was always thick and sometimes contained moon, u 
the day before admission retention occurred. The bladder was 3 in. a o 
pubis, and a calculus slightly larger than a date-stone was palpable m i ■ • 

Urethroscopic examination confirmed the diagnosis. Whip guides ai 
the stone rvas crushed with forceps and removed in fragments. An 'E., ‘ ‘ 

of the case was the narrow urethra, which permitted of the passage ® ' , 1^1 

tion urethroscope onlj' with difiiculty. The interior of the bla ‘ 

papillomatous tj'pe of tumour -with a phosphatic cox’ering in the regi c 

ureter. There were no other urinary calculi. 


Age Incidence. — Urethral calculi are found at all perio s o , ‘ 
anse symptoms within a few days of birth. Englisch- s louec i ^ 
gures from 324 cases in wbicb the age was known : 0 to yeais, , 

15 55. in the ensuing ‘ 


s, 38 ; 11 to 
between 15 


5 years, 35. in tlie ensuing - -- y less. 

iry between 15 and 27 up to the age of 50, after u uc i le) 
jcording to Finsterer, ® jirimary calculi occur most common y 
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a<Tes of 40 and 50 years. Secondary ones arc particularly common in child- 
hood In 1922 Thomas and Tannei-® collected 203 cases of urinary caloih 
in children, and found that in 12 per cent the calculi had become lodged in 

the urethra. . , i vre 

Clinical Features. — It must be pointed out that there is a marked differ- 
ence in the clinical features between the primary and secondarN stones. The 
former usuallv manifest themselves insidiously, and may be latent for man\ 
years without giving rise to any apparent trouble. By contrast, the sccondai j 
stones give rise to symptoms which are both dramatic in onset and sc\ ere in 
degree, and the fact that a migrating calculus may settle and grow in the 
urethra has been disjmted, for the pain is such that it usually demands prompt 
removal of the stone. 

In Children. — These calculi are almost always of the secondary variety, 
for in childhood pathological conditions of the urethra are rare, but a deposit 
of salts has been recorded after an operation for hypospadias. The onset 
is sudden, the child screaming, straining, gripping at the penis, and passing 
urine in small drops with marked frequency. These symptoms may be 
followed by retention, abscess formation, or urinary extravasation. Holmes'" 
says ; “ IVhen summoned to a case of retention, we may almost assume that 
a calculus Avill be found impacted in some part of the canal ”. 

In Adults. — Primary stones give rise to symptoms of varying degrees of 
severity, such as perineal and penile pain, urgency and frequency of micturi- 
tion, liicmaturia, and urethral discharge. Dysuria may occur, possibly 
associated with alterations in the urinary stream, and may progress to com- 
plete retention, or the patient may find that by some manipulation or alteration 
in position the stream becomes free. If the stone is of large size, the patient’s 
attention may be attracted by the presence of a lump. Secondary stones 
cause severe symptoms. The onset is sudden, pain striking along the penis, 
often with strangury, which may be followed by a sensation of obstruction 
or retention of urine. Occasionally there may be a feeling as of something 
left behind. Stones involving the prostatic urethra may result in incontinence 
of urine from interference with the sphincterie apparatus, or mav cause pain 
on defa?cation. 

In some cases the symptoms are intermittent. Annandale" described 
an interesting example in a male of 26 years. The calculi were lodged in 
a ‘cyst" in the prostate and occasionally passed into the uretlrra, giving rise 
to incomplete urinary obstruction. Later tliey returned to the cyst. This 
culminated in an attack of acute retention, and six stones were removed from 
the urethra. They were composed of calcium phosphate with some organic 
material. 

The symptoms may be modified by such complications as peri-uretliral 
abscess, extravasation of urine, and epididymo-orchitis. It may be possible 
to elicit a previous history of renal calculus, litholapaxv, stricture, etc. 

Diagnosis.— The diagnosis is as a rule easy, for the stone is readilv 
paliiable if the course of the urethra is examined in the penis, perineum or 
on rectal examination. Xe\-ertheless the diagnosis is often overlooked until 
the stone is found on urethroscopy or at operation. This failure is undoubt 
edly otten due to incomplete examination, for palpation of the urethra in 
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urinary disease is a clinieal method not sufficiently stressed, and indeed is 
often omitted. Further, there is tenderness on pressure over the stone, and 
a stone cref)itus may often be elicited in cases of multiple calculi. The 
passage of a bougie is usually helpful, as it 
may be held up by or felt to grate on a 



Fig. 219. — Case 3. Stone removed’ from a 
pouch in the floor of the urethra. 


Fig 220.— Case 3. Section cf 
stone shown in Fig. 219 on a 
larger scale. 


the bougie may fail to pass if a stricture is present, or it may be passed 
readily even in the presence of a stone as in the case recorded by Jlorton,® 



Fig. 221. — Case 3. Pouch, with stone, outlined by hpiodol. 

in which Lister’s sounds were at first passed, ^ especially lis'fie 

the stone and were held up. A stone ly.nB m ermine the 

to be overlooked. Urethroscopic examination 
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diagnosis unless the stone is hidden 
Finally, radiology’ may he a valuable 
the injection of lipiodol, as this will 


behind a stricture or in a pouch, 
aid, particularly if combined svith 
show the exact relationship of the 


stone to the urethra, 

Casc 3. — A male, age 67, was admitted with 
lower abdominal pain and frequency of micturition 
by day and night. He had pre^^ously had two 
attacks of retention of urine, but othenHse there 
was no dysuria. A stone was palpable in the 
perineum. Urethroscopy showed many folds stric- 
turing the urethra. Tliis stone was composed prin- 
cipally of triple phosphate. Figs. 21fl-2‘22 illustrate 
the condition. 


TREATMENT. 

Occasionally the passage of the stone results 
in a natural cure, but any pathological condition 
still remains to be treated. Again, in other 
cases the pressure of the stone causes the 
formation of a perineal fistula in the male 
or a vaginal fistula in the female, and through 
this the stone may escape. Preventive treatment 
consists in dealing with pathological conditions 
predisposing to the presence of a calculus in 
the urethra, such as the treatment of strictures, 
pouches, vesical calculi, etc. Care must be 
taken after the operation of litholapaxy that 
no small fragments are left in the bladder. 

Treatment is either by emergency or de- 
liberate methods, depending upon the severity 
of the sjTnptoms. If there is no urgency, a 
complete investigation of the local and general 
conditions must be made, e.g.. the condition of 



Fig. 222.— Ces€ .S. Tiie 
bladder and urctliro. with the 
pouch in the floor of the latter. 


the urethra, the renal function, and the presence of other urinary- calculi. 

Minor Methods. — The following minor procedures are of use particularlv 
wheu small stones are present ; — 


If urine is allowed to accumulate, the stone may be carried forward 
on micturition by the increased force of the stream thus obtained. The 
rnjection of oil, water, or air, combined with pressure behind the stone 
results in dilatation of the urethra, and the stone thus becoming disenna<iecl 
may be worked forward by gentle pressure with the fingers, 'in the'^p'ast 
the injection of Irydrochloric acid has been used with the" idea of dissolving 
the stone. 

Btvonas Method? -—This was originally successfullv carried out bv the 
surpon upon himself. Preceding the impaction of the' stone in the uretlwa 
he l.ad had an attack of renal colic, and he considered that as the stone could 
pass along the ureter ,t should traverse the urethra and was probablv beimr 
held h> spasm. He rnjected cocaine to relieve pain and spasm ; then 'holdin- 
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the meatus, lie attempted to micturate, thereby distending the urethra. On 
releasing his hold the stone was carried forward and passed. 

The Filiform Guide Method, used by Jacobs.^® — T])is consists in the inser- 
tion of a number of filiform guides which become arranged around the stone, 
then gripping the projecting ends of the guides and withdraAving them togetlier 
witli the stone. I rvas able to apply this method successfully in a recent 
case. 

Case 4. — A male, age 39, who had previously been operated upon for a malignant 
papilloma of the bladder, was attending the cystoscopy out-patient department for 
diathermy of a local recurrence. On Feb. 4, 1927, he complained of having had an 
attack of dysuria a rveek previously, followed by pain ‘like a needle’ in the penis, 
and a less severe pain at the end of the penis since. The presence of a stone in. 
within the meatus Avas confirmed by urethroscopj’. As described aboA’c, Avhip guides 
were inserted, and a number of fragments shoAvn in Fig. 223 were AvithdraAvn. The 
stone Avas composed of sodium and magnesium carbonates and phosphates. 
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Fic. -223.— Case 4. Jlinutc calculi removed by tlie filiform guide method. 

Continuous Dilatation . — If a catheter can be passed, it should be tied in, 
and folloAving its remoAml the stone may escape. 

The Use of Insinanejits.—M the above methods have failed, the stone 
may be remoA'cd Avith the aid of urethral forceps or scoop passed, a 
helpful, through a urethroscope tube, the stone being fixed Avit i t le ngeis 
of the left hand to prcA'cnt its being pushed back. This app les par J 
to stones in the anterior urethra. If the stone is in the posterioi uie m 
it may be pushed back into the bladder and there crushed. ^ ^ Tvvies 

harm been employed to encircle the calculus and so remoAC i . ., 

of urethral forceps and litliotrites liarm been dcAUsed from ime o 
latter dating back to very early days. 

Operative Procedures. — If the above-mentioned me rocs of 

obAUOuslj’^ useless, operative procedures become necessary . nivicuhris 

these is a meatotomy to rekasc a stone impacted m the 
For stones situated behind the fossa an external urethro omj aai , 

If there is an associated stricture it may be treated at le sarne jinioclol 

operatic. If the strictore is solitary and Ioc«U«d, as shea bj 

injection, it may be divided by the external uretliia, an internal 

is more than one stricture or diffuse contractur 
urethrotomy is indicated. 
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Stones in the prostatic urethra may, if large, result in great strctcliing 
of the prostate, and this organ may seem to have disappeared. A pre- 
liminary' examination with lipiodol may be of value in ascertaining the 
relationship of the stone to the urethra and bladder, and so in deciding 
whether to approach by the perineal or suprajjubie route. 

After-treaiment . — There is a tendency to recurrence of these calculi, 
ilorton® recorded a case in which a patient underwent six operations for the 
removal of recurrent stones. The dilatation of strictures, the removal of 
pouclies, and investigation of the urinary tract for further calculi must be 
emphasized in order to prevent recurrence of the trouble. The possibility of 
atony of tlie bladder must not be overlooked. 

I wish to express my gratitude to the Director, Dr. A. Russell Green, 
and to the Sister of the Radiological Department. 
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A CASE OF COMPLETE GASTRECTOMY FOR CHRONIC ULCER: 
WITH OBSERVATIONS ON THE EFFECT OF THE LOSS OF 
THE STOMACH ON THE PHYSIOLOGY OF DIGESTION IN MAN. 

By H. B. butler, 

HON. SURGEON TO THE ROYAL SURREY COUNTY HOSPITAL, GUILDFORD. 


The patient, G. B., age 42, was sent to the Royal Surrey County Hospital 
on Feb. 12, 1926. He liacl a four years’ history of indigestion, the character 


of which suggested a gastric ulcer ; 
showed the crater of an ulcer high 


moreover, an X-ray photograph clearly 
up on the lesser cur\'ature. There rvas 
no hour-glass contraction of the 
stomach, pyloric stenosis, or obstruc- 
tion in any part of the bowel. 

It was agreed that the treatment 
to be adopted should be complete rest 
in bed, with the diet and medicines 
as recommended for gastric ulcer by 
Robert Hutchison. ^ This treatment 
was carried out by his own doctor 
at home and was very successful, 
the patient gradually making what 
appeared to be a complete recovery. 
He remained well until the middle of 
October, 1926, V'hen the pain returned, 
though this time it was of a different 
» ^ character, being a continuous stab- 

R ^ bing pain made worse by food. He 

■ JBL vomited pei’iodically, but there vas 

■ : , . no visible hrematemesis or melsena. 

» - ^ His doctor immediately put him 

" ’ " tjjg treat- 

ment which had been successful on 
the former occasion, but this time 
Avith no success, the patient becoming 

worse. After three weeks of such treatment I saw hiin 
admitted into hospital. He was A’^ery Aveak and emaciate , u le ■ 
examination (Fig. 224) rcA^ealed the same picture as before, le ^ ° 

in evidence and still no obstruction. The examination o le * 

as folloAvs: red blood-cells, 3,200,000; liEcmoglobin, 75 per 
index, 1-2 ; AA'hite blood-cells, G560 ; polymorphs, 
lymphocytes, 14 per cent, large lymphocytes, 9 per 
20 per cent. 



Fig. 

position. 

1926.) 


124 :. — Skiagram taken in the standing 
Second meal in stomach. (Nov. 19, 


75 per 
cent ; 


cent ; colour 
cent ; small 

eosinophils. 
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The low values throughout ot both free HCl and the total combined 
acidity, with the relatively high projrortion of bile from half an hour onwards, 
were, I thought, distinctly in favour of gastric carcinoma, (Dr. Arthur Hurst 
has since informed me that such a finding is equally common in clironic 
gastric ulcer.) The long history and, as far as they went, the radiograms 
were in favour of chronic ulcer. I should certainlj' have held my hand for 
further investigation had it not been for the complete inability of the 
patient to respond to medical treatment, his rapid decline in rveight and 
loss of strength. These circumstances, combined with the analysis of the test 
meal (Fig, 225), made me decide to operate without further loss of time. 

Operation (A'ov, 30, 1826). — A large indurated ulcer was found on the 
posterior wall of the stomach, near the cardiac orifice. With a finger 
invaginating the anterior wall into the 


crater of the tdeer, the edges of the 
ulcer and the surrounding induration 
seemed to he irregular and of stony 
hardness. I felt- strongly that the 
nicer was malignant and should be 
removed if possible. Several enlarged 
and hard glands were felt in the 
neighbouring gastrohepatic omentum. 
An opening was made in the gastro- 
colic omentum to explore the stoniacli 
from behind, but the posterior wall was 
adherent to the tail of the pancreas, 
so that the stomach above the ulcer 
could not be e.vamined at this stage. 
A partial ga.streetomy was decided upon. 

There is no need to describe the 
operation in detail. Tlie duodenum 



Fig. 225. — Fractional test iiieal. The 
shaded area shows the normal limits ol free 
JtCl and rate of emptying {2~'2k hns.). 


was divided just beyond the pylorus, and the stomach freed from its attach- 
ments in the ordinary way. The proximal end of the duodenum was closed. 
The posterior wall was but loosely adherent to tlie pancreas, and was easily 
detached without either opening the ulcer or damaging the pancreas. IVhen 
the stomach involved in the ulcer had been completel}^ freed, it iras e^'ident 
that liealthy tissue could not he reached for purposes of anastomosis without 
encroachmg on the cesophagus. Tiie whole organ was therefore removed 
and anastomosis lyas made between the oesophagus and the nearest con- 
venient loop of jejunum. The method of making this anastomosis was as 
nearly as possible that described by Moynilian. There was no room for tJie 
application of clamps on the msopliageal side, and it was apparent that, if 
tins mctiioci of retaining the stomach as a tractor until anastomosis is almn<:t 
comjfiete had not been followed, the anastomosis could not have been made 
annoying accident occurred whicli caused some loss of time and 
undoubtedly increased the shock of the patient. The <^astrocohV “ 

was divided between forceps, one of wliicli was fault}-, and when the omentum 
■^'as cut there 'was free bleeding from between t)ie blades of the fa 
.I.C colic sMc, A ligc,„„ ,vac opplM 
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forceps, but the blood-vessels had retracted out of the forceps and very free 
bleeding took place. Attempts to secure the bleeding vessels only "made 
matters -worse, so a large hot pad -was placed behind the transverse mesocolon 
and another over the top of the bleeding area, and these ■\vere left in position 
■ivhile the operation was continued. After the stomach had been freed these 
pads were removed and the bleeding vessels were then easily secured. The 
transverse mesocolon, liowever, looked rather battered and bruised by tlie 
pressure it had been subjected to by the pads, so it was decided to bring 
the loop of jejunum up over the transverse colon to join with the oesophagus, 
rather than run the risk of further damage to the mesoeolon by making a 
hole in it. 

Pathological Examination. — The operation being completed, an examina- 
tion was made of the stomach, and it was then thought that the diagnosis 
of malignancy was probably a mistaken one. Tlie pathological report was 
to the effect that the condition was one of chronic gastric ulcer with 
catarrhal changes in the suri'ounding mucosa. There was no evidence of 
malignancy. The gastric mucous membrane was injected and had a cover- 
ing of glairy mucus. It is probable that this glairy covering accounted for 
the hypoehlorhydria, and the chronic gastritis which had caused it may also 
have had something to do with the failure of the medical remedies to 
promote improvement. 

After-treatment. — The patient was very eonsiderably shocked and caused 
some anxiety for the first twelve hours after operation. After that he made 
rapid forogress to complete recovery. He soon began to enjoy his food and 
developed rather a large ajDpetite. He left the hospital on Jan. 31, 1927, 
having put on more tlian a stone in weight since the operation. I saw him 
again on March 25, when he had gained nearly three stone and -was anxious 
to return to his work as a shoemaker. 

AYith a A'iew to avoiding the Addison’s anaemia from which four cases 
of total gastrectom}’- are known to have died, great care was and is being 
taken to avoid sepsis from the mouth. All his teeth had been remo^ ed 
before being first seen at the hospital, and he had been provided with y e 
fitting dentures. He had no discernible sepsis in his mouth or nose, ut 
very strict instructions were given him as to the care of his mout i an ^ 
dentures, which latter were to be carefully scrubbed with Jlilton a tei e\erj 
meal and kept in this solution at night. On the advice of Dr. Art lui urs , 
he was recommended to take a teaspoonful of dilute hydrochloiic aci m a 
tumblerful of milk, with a little sugar added, three times a ay, o com 
pensate for the loss of the normal acid secretion of the stomac i anc 
prevent the eontents of his bowels from getting too alkaline an uis pi 
moting the development of bacteria, the toxins of which mig it cause 
His work, as a mender of shoes, is a dusty and eonfine occupa ion, 
cannot be the best for him, but it is difficult for a man moie lan . - ^ 
old to change his oecupation. Mojmihan s celebrated case, a er 
his whole stomaeh removed for cancer, died nearly four . i„„c(i 

Addison’s anaemia ; and in a case recorded by Ellis a pa anaemia 

subacute combined degeneration of the spinal cord an c c ' ^lerformctl at 
in less than two years after a complete gastrectomy hac een p 
the London Hospital. 
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PHYSIOLOGICAL OBSERVATIONS. 

Iw Jlay, 192T, the patient being in apparently good health,, the follow ing 

investigations -n-ere made : — - , r p t. ^ 

1. Stools.— The stools on a full diet were examined for excess of starch, 
undirrested (i.e.. striated) muscle fibres, excess of fat, or any abnormal 
organisms. ' The report was ; A soft pale brown, semi-solid specimen, rather 

foul. Microscopical e.xamination showed : — 

a. Starch granules are only seen in quite moderate numbers and do 

not constitute an excess by any means. 

b. Striated Uluscle Fibres are only very little in evidence, and needed 
much search before one or two small bunches were found. 

c. Fat. —The specimen contained 74-C per cent water. The dried 
specimen contained ; — 

formal 


Free fatty acids 
Xeiitral fats 

Fatty acids present in soaps 


25*0 per cent . . tl to 13 per cent 

3-3 ,. .. 1 to 2 

7-7 . . 10 to 15 


Total fatty e.vtraet 


. . 3S-0 „ ..20 to SO 


Cattures give no abnormal uon-lactose-fermenting organisms. 

2. Barium Meal Investigation.— The rate of arrival of food at tjie 
ileocajcal sphincter and the rate of complete emptying of the ileum were 
investigated to ascertain whether any portion of the small intestine alteied 
its function at all to become a new stomach. 

At 11.80 a.m, on May 0, 1927, the patient was given a breakfastcupfnl 
of bread and milk, containing 4 oz. of barium sulphate. An X-ray film taken 
in the standing position sliows a considerable dilatation of the jejunum at 
its junction witJi the oesopliagiis, the jejunum being sucked up under tJie 
left dome of the diaphragm, tJie upper part containing an air-bubble and 
making a very fair imitation of -the fundus of the stomach : the barium meal 
rapidly circulating in iliac coils {Fig. 226). Five minutes later the distended 
portion of the jejummi still contained a mass of barium, the air-bubble 
still being much in evidence (Fig. 227). 

One lioiir after the meal the barium had all accumulated in peine coils 
of the ileum (Fig. 22S). An hour and a half after the meal the barium 
was still all in lower iliac coils (Fig. 229). Three, four, five, six, and seven 
hours after tlic me.al no barium had appeared in the ctecum (Figs. 230-2.33), 
The patient, being now r-ery hungry, was allowed to have a normal meal. 
At 7.30 p.m.. eight lioiirs after tlie barium meal, nearly the whole of the 
h.arium was in the cxcum, peristalsis having, no doubt, been stimulated bv 
his much-desired meal (Fig. 2.34), 

Twenty-eight hours after the barium meal, the patient having in the 
meanwhile passed a stool containing barium, the colon was still faintlv 
marked out witli barium (Fig. 235). 

3. Bacteriological Examination of Jejunal Contents.~.A clear bile- 
staincd mneoid Iluid with a good deal of white froth was withdrawn bv 
means of Ryle s tube, and cultures on agar plates were made. Some short 






Fig. 232. — Five liours after barium meal. 


—Six and a half hours after 
barium meal. 


VOL. XV. — NO. 5S. 


21 


322 THE BKITISH JOUEHAL OF SUEGEET 





Fig. 234. — Eight hours after barium meal — • 
one liour after eating ordinarj* food. 


Fig. 235. — Twenty -eight hours after early 
and only barium meal. Xormal food taken 
during day. 


fat streptococci were isolated, rvith a very few colonies of Bacillus coli. 
Broth cultures gave a few streptococci of the same tj'pe as above, but vere 
smothered by Staphylococcus albits. A few B. coli were again reco\ered. 

•i. Blood-counL— Tire following is a comparison of the present blood- 
count with that taken before the operation ; — 


Total reds 

Haemoglobin 

Colour index 

Total whites 

Before operation 
.3.200,000 

75 per cent . . 
1-2 

65G0 

At present 
5,433,000 

00 per cent 

no 

7500 

Differential Count — 

Pohanorphs 

Small lymphoes-tes . . 
Large lympliocs'tes . - 
Eosinophils 
Transitional cells 

75 per cent . . 
23 per cent 

20 

0 

07 per cent 

1 31 per cent 
2J * 

1 

1 


5. Detaecation. — Does he get his boicels opened as ° 

Has he got a jejunocolic reflex in ]}lace f ' tinated and had 
For some years before the oireration he nas a . ininic- 

no regular time for bowel evacuation. Now he gets an e%. ‘ 

diately on rising or directly after breakfast, more stool 

getting out of bed, having taken no food or c nn , * o 

once a da 5 ^ „ i,, onrl k able to eat all 

6. Hunger, Appetite, etc.— He enjoys ^i,p ^vnerienc' 


meal, he experiences a 


fccliatr of 
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tightness in the epigastrinm. He is quite definitely hungry and has a 
feeling of emptiness if he goes without a meal, but he docs not get hungr. 
or empty sooner than other people. If asked tcJ.cre he feels his hunger lie 
places his hand over his epigastrium. He is not conscious of any alteration 
in his sensations of hunger or appetite. 


CONCLUSIONS. 


It is probable that the improvement in the blood-count as well as^ in 
his general health is merely due to the fact that he is no longer losing 
blood from a chronic gastric ulcer. Tlic loss of the stomach as a machine 
for mixing, churning, and softening food before it enters the small intestine 
is apparentiv not a very serious matter, but the loss of the stomacli secre- 
tions ivitii their poivei's of sterilization is of much greater importance. 
“ Ivnott has shomr that achlorhydria not only allows tiic access of bacteria 
from the mouth to the duodenum, but, by causing an increase in tlie alka- 
linity of the small intestines, it permits bacteria to spread from the colon to 
the small intestines, the reaction of which normally inhibits their develop- 
ment. The consequent in\-asion of the duodenum with pathogenic strains 
of B. coU often leads to ascending infection of the biliary passages” (Hurst). 
It is interesting to note that this man had B. coli as well as streptococci in 
his jejunal contents, and I take this to be an indication to increase his dose 
of hydrochloric acid. 

In answer to the question as to whether any part of the intestine has 
altered its function so as to become a new stomach, I should say that the 
portion of the jejunum immediately below the anastomosis with tlie oesophagus 
had to some extent done this. There is a decided dilatation which contains 
a quantity of barium for an appreciable time, and there is a false gastric 
fundus, developed from jejunum, wliich performs the duty of the real gastric 
fundus in accommodating a large bubble of swallowed air during the time 
when the ‘ new stomach ’ is full of food. It is true that the barium remained 
in the lower iliac coils for an unusually long time, but no dilatation of these 
coils was noticed, and tliey immediately emptied themselves into the ccecum 
when peristalsis was stimulated by taking more food. 

Tile answer to the question whether a jejimocolic refle.v has taken the 
place of a gastrocolic reflex would appear to be ‘No’, but there is no doubt 
that taking food into the jejunum sets up a very brisk reaction in the lower 
iliac coils, corresponding with the normal gastro-ileal reflex of Hurst and 
A'ewton. Food wliieh had remained in these coils practically motionless'for 
seven hours was immediately passed on into the crneum’ and ascetidiim 
colon when more food was taken. ° 


So far as the actual digestion of food is concerned, the patient appears 
to have no difficulty with either starch or muscle, but fat is in excess in 
his stools, though not to any serious degree. As it is almost all in the 
lorm of split fat, it is not likely to be due to pancreatic inefficienev 

It is probable that some food does go in the direction of the duodenum • 
mdeed. I thought I could distinguish two streams of barium descending froni 
the anastomosis when I was watching the descent of the meal through the 
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X-ray screen ; but it is quite certain that a much greater part descends 
directly into the ileum. 

It would have been interesting to have made cholecystograms to see 
if the bile concentrated normally in his gall-bladder, and particularly if the 
ingestion of a fat meal caused the gall-bladder to empty itself. At this stage, 
however, the man became wearied of investigations, and wanted to return 
to his work. I was obliged to let him go. 

My thanks are due to Dr. Arthur Hurst and Dr. R. C. jMatson, the former 
for suggestions as to tlie nature of the investigations which have been made, 
and the latter for carrying out all the pathological work. 
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RECURRENCE OF CARCINOMA OF THE STOMACH 
EIGHTEEN YEARS AFTER PARTIAL GASTRECTOMY. 

By EBIC BEABCE GO\5LD, 

SC'RGEON' TO OtrT-PATIESTS IN THE SUODLESEX HOSPITAl.* LOXPOX, 

W. B., male, age oS, was admitted to the Middieses Hospital luicler the 
care of Hr, Pasteur iu Januarj', 1007, complaining of epigastric pain of four 
weeks’ duration. 

Examination re\-ealed a freelj' movable mass in the epigastrium, to the 
right of the middle line. The patient’s general condition was good, and the 
diagnosis of carcinoma of the stomach having been made, he 'was transferred 
to the cflie of Sir Alfred Pearce Gould. The following is the record of the 
operation performed on Feb. 9, 1907 : — 

“An incision 6 in. in length was made just to the right of the middle line 
through the right rectus. Tlie bottom of the incision was in. below the level of 
the umbilicus. 

“ The abdominal ca\itj' iras opened and a growth was found e.vtending round 
the pyloric end of tlie stomach. ATo glands could be felt. The first part of the 
duodenum was then clamped in two places, and tlie gut di^ded between them. 
The distal end of the duodenum was closed by a double row of sutures. The 
coronarj' and right gastro-epiploic arteries were then ligatured, and the gastro- 
hepatic omentum, and part of tlje great omentum cut through. Clamps were placed 
across the stomach well above the gro^rth, and the stomach divided between, the 
proximal end being closed with a double row of sutures. A posterior gastro- 
jejunostomy was then done, and the wound closed and dressed with gauze. 

“ The grouth, about 23- in. in diameter, involved principally the anterior surface 
of the stomach and did not quite reach the pylorus. It was circular, well circum- 
scribed, and consisted of one large ulcer with a much-tliickened noduiar base, and 
thickened everted edges considerabh^ raised above the level of the stomach mucous 
membrane. The posterior surface of the stomach was only slightly adherent.” 

Pathological Report. — Spheroidal-celled carcinoma. 

Apart from the der-elopment of a duodenal fistula, which closed spon- 
taircously, the patient made an uneventful convalescence, and left hospital 
on Slarch 15. ^ ' 

Notliing further was lieard of liim until he came to my out-patient 
department on Sept. 15, 1925, complaining that, having been quite well 
until Pebruary—that is, eighteen years after the operation— he then beoan 
to have pains in the stomach and to be short of breath. The man now 
7G years of age, was vigorous but anscmic. Abdominal examination regaled 
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F/c. 230.— Prirnarj tumour. ( >; ~S.) 


a soundly healed laparotomy scar, and to the left of it a somewhat indefinite 
mass wliich was dull on percussion, moved Avith respiration, and Avas not 
tender. A barium meal gaA’C the picture of a gastro-enterostomA' AA’ith a 
small stomacli casity. Tlie blood-count shoAA’ed a pronounced degree of 

secondarj" aniemia. The 
patient declined to come 
into hospital, but Avas seen 
from time to time, up to 
December, 1925, without 
any obA-ious alteration in 
his condition. 

He Avas not seen again 
until .Tune, 1926, Avhen the 
tumour to the left of the 
middle line Avas found to 
be greatly increased, form- 
ing a prominence extending 
from the costal margin 
down to the nareh and to 
the right of the mid-line. 
He had lost flesh and his an- 
mmia Avas more pronounced, 

but he was still taking his food Avithout pain. His chief complaint was 
of Avcakness. He Avas admitted to the hospital on July 15, and sloAvly 
sank, dying on Aug. 9. He slept for most of tlie time that he AA-as in 
hospital, and on no occasion 
required scdatiA-e drugs for 
pain. The foIIoAving is an 
extract from tlie post- 
mortem record : — 

“ Both lobes of the 
liA-er Avere greatly enlarged 
by numerous soft, second- 
ary ncAv groAidhs, the lar- 
gest of Avhich Avas 4 in. in 
diameter. PrcA'ious partial 
gastrectomy, Avith gastro- 
jejunostomy patent. The 
remaining portion of the 
stomach Avas occupied by 
a large fungating mass of 
ncAA' groAA'th Avhicli left little 
■healthy mucosa. The mass 
of the groAA-th Avas adherent , . , 

to the under surface of the left lobe of the Ib'er, and continuous am 
deposit in that organ. The head of the pancreas the middle portio 
the bod}' were also extensively infiltrated. The groAvth avi un e s 
stopped short at the junction of the jejunal mucosa, AAhici junc i 
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Fic. 238.— Tiuno>ir found post mortem. ( ;■; T.o.) 


tints sharply demarcated. Enlarged glands 3vcrc present itt the neighhm.r- 
hood of tlie stomaeh and on either side of the abdommal aorta, ht.t tto 
trlandular or other recurrence tvas found elsewhere in the body. 

“ Sections of the original tumour (Figs. 230. 237) show diffuse .nfil ra- 
tion of the muscles and connective tissue by columns of sjihcroidal-eelled 
carcinoma. The cells of the 
growth have slightly granular 
protoplasm, and distinct cell 
outline ; the nuclei are fairly 
constant in size and staining, 
and each possesses a promi- 
nent acidophil nucleolus. No 
attempts at tubule formation 
could be detected. 

Sections taken from the 
edge of the tumour found in 
the stomach at the post-mor- 
tem (Figs. 23S, 239) show 
invasion of the surrounding 
tissue by strands and masses 
of carcinoma. The cells of 
the grorvtli have clear protoplasm and indistinct cell outline. The nuclei 
vary much in size, shape, and depth of staining. The larger nuclei arc 
less densely stained and show a prominent nucleolus. Portions of the 
growth show attempts at tubule formation. 

The difference in the histological character of the two tumours natur- 
ally raises the question as 
whether the second is a 
■ ‘ ' recun-ence of the first, or 

whether the second is not, 
in fact, a true second primary 
carcinoma in the same organ. 
Whilst admitting that the his- 
tological differences, although 
definite, are slight, and would 
not in themselves justify 
acceptance of the second of 
the above alternatives, I feel 
that the clinical history of 
the case strongly supports 
this view. Unlike carcinoma 
of the breast, in which dis- 
ease the period of freedom 
^^'en 15 years, clinical 

cxircricnee suggests that recurrence after removal of a carcinoma of the 
stomach occurs, if at all, within a 5-year period, although probably few cases 
of this kind have been followed for as long as IS years. To this the most 
miportant consideration in favour of looking upoi'i the case as an instance 



Fig. ^30. — Tumour found post mortem. ( x 350.) 

from recurrence not infrequently exceeds 
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of It scconci ))vini!iry cjiiicfr iti the sjinic orpnii, niusl be added the fact 
lliat. ^vliilsl tb(‘ lirsl tuiiioiir look llic form of a sliallow ulcer with everted 
iiuiiiralcd (’(im's, the .sc(‘ontI was of the frcc-prowiug fuugatiug type, 

J Ilf ei\iel iuleresl orilu'case. liowever, lies in 1 lie remarkable prolongation 
of iu'allby life wbieb resulted from Ihe operation jicrformed in the early days 
of partial exeisioii of ihe sirimaeh. It suggests also the value of an efficient 
gastrojejunostomy in lessening the pain usually associated with a rapidly 
advaueiug gastric careiuoma. 

I am indebte<) to I’rotessor .J. Maelutosb and his staff in the Bland- 
Sulton Institute o| Pathology for identifying the block of tissue embedded 
after the iiriginal ojieralion. for cutting further sections from this block, and 
lor re|)orling upon these and sections made' from the tumour found in the 
sloinacli post mortem. 


A LATE RESULT IN ECTOPIA VESICA. 


Mv V. N. C. ST.Mtlt, 

A'xK'isT): eisii cs-ci'. Ill eMMi o. •.eniaaiv is tiii: rsivnnsiTV or touosto. 


I read the notes of the case reported by Drs. Eoiilds and Robinson,' 
showing the late result in one of Ihe eases of ectopia ^'csiea.' ojieratcd upon 
by the late (ieiirgi- A. Ikdeis,. it occurred to me that the ease of a man living 
in New York Stale might aKo be of interest. 

'J'his man. when a boy 1 1 veal's of age, lind been brought to Dr. Peters 
house on the day of the doctor's funeral, Inu'ing previously c.vpcricneed in 
New York City lhr<'c imsucccssrul attempts to make a bladder. The case 
was refcrri'd to me. and on ."May 11, 19t)T. I transjilanted both ureters into 
the rectum by the method deserilicd by Peters. On the right side the cuff 
slipped out of the rectum, iiut the other worked jierfcetly, and a month 
later I transplanted the one that bail .slipped, llis condition was not good 
at this time, and I did not ablate the remainder of the mucous membrane 
of the bladder, e.vpeefing to do that about a year later. He did not ret mu 
until Sejjlember. HtKi. when I removed the mucous membrane of the bladder, 
and swung a llap of skin to cover the raw surface. . 

On -May tiS. IPttti. he returned to sec me. having developed a small 
inguinal hernia on the left side, Exec]rt for this he is in per ect lea i, 
he has no ineonvcnicnee from urine, and his sjdnnctcr am muse e ac 
j)crfcclly, even during sleep. Another striking thing is t lat le 
between the symphysis j)ubis has become considerably nan osser. ^ 

this time a young man of .‘10, carrying on as a commercial tiare ei, c r 
the New England Stales. 


ItHFliniiNClS. 

* /inV. Jour. Siir^!;., l!)27, xiv, Sill. 
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A CASE OF OBSTRUCTION DUE TO A 
MECKEL’S DIVERTICULUM. 

By ilAjQU C, 51. FrXN:\', R.A.5r.C., 5Iai.ta. 

The following case appears wortliy of being recorded as it jjresciitcd several 
features that were unusual from both a pathological and a clit^ical stand- 
point. 

J. S.. a 5Ialtese soldier, age 19. was admitted to hospital at 5 p.m. oir 
April 26. He stated that he had been seized with severe abdominal ])ain on 
the 23th, and had vomited several times. The pain was centred round the 
umbilicus, but at times involved the whole abdomen. He felt conprellcd to 
micturate very frequently, but could only pass a few drachms at a time. 
There was no’ distention or rigidity of the abdomen, though he complained 
of tenderness all over it. His temperature was 9S°, pulse 5C, He was very 
restless and noisy during the night ; and though he tossed about and once 
got out of bed, he appeared to find most ease lying on the right side. He 
vomited several times. 

I was asked to see him the following morning. His temperature was 
still 9S°, but his pulse-rate had increased to 94. Breathing was thoracic in 
character, and all the abdominal muscles were held rigid. He complained of 
tenderness all over the abdomen, but most marked just to the right of tire 
umbilicus. Immediate operation was advised. 

A right paramedian incision rvas made below the umbilicus, and on 
opening the abdomen serous fluid escaped. Search rer'ealed a greenish cr'stic 
tumour, the size of a small hen’s egg, which emitted a foul and fishy smell. 
It appeared to spring from the superior aspect of the raesenter\-, not far from 
its root. It was brought up to the parietal wound with difficulty, when its 
neck was found to be constricted by a tubular structure about h in. broad 
and resembling a large appendix. The adjacent portion of small intestine 
was constricted by the same structure, and for a distance of about 10 in. 
was dilated and of a deep plum colour. 

TJie tube was divided between forceps, with prompt relief to the «>ut. 
One end was found to be twisted tightly round the neck of the cx’st and 
to be attached to the ileum about 30 in. from the ileoeaical valve. It 
was removed from the bowel, and the opening in tlie latter closed with 
Lerabert sutures. The other end of the tube was traced to the inferior 
aspect of the mesentery, through which it was found to be continuous 
with the cystic swelling. The latter, being now free, was removed, and 
the abdomen closed without drainage. The patient made an uninternroted 
recovery. ^ 

The ireckel's diverticulum was found to measure 6 in. in length 
'Hie free end was bulbous and showed a marked constriction at 'the 
junction of its proximal and middle thirds. The portion bevond this w«c 
gangrenous. ' 
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Mcckc! s (li\‘crli('iiliiiti is a \vcll-n!c-o}rni7.c(l cauise of intestinal obstruction 
pari iciiliirly wlieii its dislal oiid is atinclicd to llic ninin’iiciis by a cord-like 
rcmiianl of tlic s'ilcllinc duct. In this case the obstniclion was clue to the 
lube knoltin^f itself round ibe bowel {Fins. 210, 2 tl). To do this the free end 
hud lii'st to i>nss through the lueseiitery. and then through a loop of itself. 
The knot lormed was tight enough not only to obstruct the bowel, but 
to slnuigulate the distal ei\d of I tie divertieuiuin. 

It seems impossible lo account for the jwsilion assumed by the vestigial 
organ on embryologieal grounds. The vitelline duet is developed before the 
mesenl<-ry Jiml is attached at liotli ends. It is jiossiblc that a developmental 
defeel may have e\isted in the mesentery through which the free extremity 



f’nj. Uiifjraiu .•♦liciw itii: rvlation of ilivrr- 

tt(MiltMi) t<i Imiui’I nml iiif 



Kn;. -'ll, — Diagram showing knot tied 
hy (livorticuluin. 


of the diverticulum jiassed. and was assisted by movements of the intestines 

to assume its linal eoiujilieated jiosition. 

I-'rom the eliiueal point of view, the patient's first symptoms were 
evidently due lo the iuleslimd obsiruetion. which was l.yer ' 

eommeneing iidlammation round the gangrenous extremity o t ° !i,p 
diverlieulum. llis urinary sym])toms were probably due to in i a ion ° 
ureter at the jioint wliere it jiassed behind the ])critonciim m amcc y c 

with the gangrenous .sae. , ,, „„ 

It is interesting that even on the third day of the i 
jiyrexia — a good examjile of a serious abdominal condition cocxis n „ 

normal IcmperaLure. 
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PERFORATION OF A MECKEL’S DIVERTICULUM. 

By J. ALLAN BERRY, New Zealand. 

The strangulation of intestines by a band attached to the tip of a !Mcckel s 
diverticulum, and its presence in hernia;, are comparatively common, bul 
cases of acute inflammation due to a foreign body appear to be cxticmeh 
rare. One of the latest cases recorded is that of Dr. Christopher,* of St. 
Luke’s Hospital, where the diverticulum was perforated and the result uas 
peritonitis. The reason why a diverticulum of this sort docs not more 
commonlv give rise to ti'ouble is its rvidc opening into the bowel, an open- 
ing which is often the same width as that of the bowel. The follo^^ing 
case of this unusual condition seems rare enough to warrant its being 
recorded ; — 

F. B., male, age 36, was admitted to the Napier Hospital, New Zealand, 
on Sept. 4, 1923, as a case of acute appendicitis. His previous health had 
been excellent. The pain commenced thirty hours previously in the right 
iliac fossa, and was relieved by hot applications. There was no vomiting, but 
the patient complained of nausea. On the morning of the day of admission, 
micturition was accompanied by pain, and the same occurred on defa;cation. 
Temperature normal, pulse about 90. 

On Ex-AmNATiON there was generalized tenderness over the lower abdo- 
men, most marked at IMcBimiey’s point. The cutaneous bypertesthesia seen 
in acute apj^endicitis was well marked. Rectal examination showed tender- 
ness, particularly noticeable on the right side. The urine was normal, and 
the number of leucocytes was high. A diagnosis of acute appendicitis with 
some peritonitis was made. 

Opek.ation. — On opening the abdomen, seropurulent fluid escaped. The 
appendix was found to be normal, but an acutely inflamed perforated 
Heckel’s diverticulum was found between two and three feet from the ileo- 
ciccal junction. This was resected, but as there appeared to be some 
narrowing of the gut it was decided to resect part of the ileum. This was 
done, and an end-to-end anastomosis performed. The abdomen was drained 
for a day or two. 

Recovery was uneventful, and the patient was discharged on Sept. 29. 
a little more than three weeks after admission. 

On examination of the diverticulum, which measured about an inch in 
length, and at its base had about the same diameter, it was found to be 
perforated by a small piece of wood, apparently a piece of a skewer used 
for holding meat together. 


REFERENCE. 

’ CnniSTorucR, Jnleniatioiial Clinics, Series xxxv. i, C7. 
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A CASE OF DIAPHRAGMATIC HERNIA. 

Uy 11. V. .lOWEUS, 

CONm’I.TINf: HCIKiEoS Tfi TMi: ItnVAI, SCSHi:X COUNTV JIO.SriTAT., DltlGHTOX. 


E. E., 7, wiis ooiiviiIcsciiijT from inlliieir/a, liaving had some vomiting and 

pain in llio earlier i)art of llie allaek. At 1 p.m. on Feb. 9 he was seen by 
])r. Fawssetl, of I.ewes, and was tlien <jni{c comfortable. The abdomen 
was examined, jind nothing al)normal was discovered. During the afternoon 
the eliild eom|ilained of ‘slomaeli-achc’, for wiiich a carminative draught 
was given. 'J'liis afforded no relief ; the child vomited after his tea, and the 
jj.'iin beeaine more severe and paroxy.sjiial. Dr. Fawssett was again sent for, 
and fonnd a definite lump in llie abdomen lying to the left of the middle line 
!i little below the level of the umbilicus. He diagnosed probable intussiis- 
<’ej)tion. I saw the child with him at 9 p.m. The abdomen was unusually 
(hit, e.xeept for a definite tumour behind (lie left rectus, which was rigid. 
There was slight tenderness only. Nothing was felt per rectum, and no slime 
or blood had been passed. The patient’s bowels had been open very slightly 
in the morning, but had .'letcd well the previous day. He had vomited several 
times, Ihdse 100, temjierature not raised, .Agreeing with the probability 
of intussnseci)tion, I advised immediate operation and had the child removed 


to Hrigliton, 

.At 11 p.m. Dr. Fawssett gave an aniesthetic, and I opened the abdomen 
over the left reetns, the centre of the incision opposite the umbilicus. A dark 
mass .'ipjieared. which proved to be the upper end of the spleen. The incision 
was eidarged, and the spleen, attached by a long narrow pedicle containing 
the vessels, and with its edge anterior, was liftccl out and laid on the upper 
abdomen. The jiedieic laid been twisted once and a lialf, but the artery uas 
]ndpable. It was then found tliat the stomacli and duodenum were greatly 
distended, and the only bowel visible was the descending colon and sigmoic . 
On raising tbe .stomach a coil of small intestine was seen, and on gente 
tract ion the e:eenm and transverse colon came into view, being drawn from 
an opening in the diajihragm. Tlie ileum was then traced upwards, an 
collapsed small intestine drawn from tlic diaphragmatic opening unti le 
duodenum was reached. The child being in poor condition after in uenza, 
and having been some time under the aniesthetic, no attempt uas ma e o 
close tlic ojjening beyond jjlaeing the sjilccn into its normal position, unci 


was just below the ojicning. . , , i 

After some vomiting on the day' after the operation, the cii ‘ 

steady progress, and bv tlic end of a fortnight was singing anc \ pntrv 

On Feb. 25, bowever, he had severe pain in the abdomen, an le air 
at tbe base of the left lung was not so good as that of the rigi . 
his right side, and complained of pain if moved on to his ac' or ® 

The next day he was X-rayed by Dr. Prowse, who reported that coils of mtes 

tine could be seen above the diaphragm on the left side. the 

On Feb. 2S, under intratracheal amesthesia, Vr. Fawssett a 
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abdomen ^vas reopened through the previous incisimu whieh was exlended 
upwards, and the left rectus divided transversely helow Ihc costal margin. 
The eiecum was found in the iliac fossa. A very long appendix was claiuped 
and removed, and a suture inserted to anchor the caicuin m posit inn. Inc 
stomach and a coil of ileum were adherent to the anterior abdominal wall 
in the region of the incision. A considcrahlc amount of jejumnn was found 
to have passed through the diaphragmatic opening and was easily drawn 
back, but some difhculty was experienced in freeing the opening of adherent 
gastrocolic omentum. 

The diaphragmatic opening was found to he well to the left, the chest 
wall forming the lateral boundary, and situated just above the spleen, which 
had to be dislodged to reach it. suture was passed through the edge of the 




Fig. 242. — Skiogram slioiring the condition before file second operation. 


opening and the chest wall, and some additional sutures through the phrenico- 
colic ligament and the diaphragm to close the remainder of the openino-. This 
closure had to he performed very hurriedly, as the anaesthetist reported the 
oiild to be very bad and requested me to finish as qnicklv as possible 
The abdomen was therefore rapidlj- closed. Though somewhat collapsed 
ihen returned to bed, the child made an uninterrupted recoverv. and there 
has ^cn no return of any symptoms up to the present time. 

{Fig. 242), for which I am indebted to Dr. Proivse shnwc 
the condition before the second operation. ’ 

pie ideal approach in a case of diaphragmatic hernia wonJd h. r 

.1,0 to , all a, dBcribrf by Le Q„S„„, Lt fa vieaa ai toyn 
and mobile cnscum, noted at the first operation. I thoual,t in tbk oA/F 
be better to reopen through the previous incision. “ " 
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A DOUBLE GALLBLADDER REMOVED BY OPERATION. 

Ih- CKCIL 1\ G. ^yAKKLEY, 

SirjMJE'O.V TO A*/.V#j’h COLLEOE UO.^rtTAf,^ LON'DON'. 


.•VxoM.M.ins of llic ;,'nll-I)lji(i(lc‘r arc of rare occurrence, find yet several have 
been ilcsi-ribctl. from (lie nbsence of any to llic ])rcscnce of multiple gall- 
Irlmldcrs. From (hi- dcvclopiiu-nlfil stnndjioint one would expeet a larger 
pcrccnlfipc of abnonnalilics. as (he gall-bladder is dcvclojicd as an outgrowth 
from (he primary hepatic divcrtieiihim : this outgrowth is sometimes bifid, 
giving rise to complete division into two or subdivision of the fundus. The 
(ii'st recorded ease in which a doidilc gall-blndder was removed at operation 
was that ol .Sherren, who in ItllO operated n))on a woman, age 25, and removed 
tile specimen (Xo. 501. :il) wliieh is now in the Iloyal College of Surgeons of 
England. .Sehaehner in l!)l t operated upon a woman of 52 for cholecystitis, 
and diseo\-ered fi double gall-bladder find drained both sacs. 

'I'he eiise deserilied below is of interest liccfuisc the smaller gall-bladder 
eontained numerous gall-stones, while the larger one contained none. A 
preliminary X-ray picture was (fiken. and demonstrated the jircscnce of gall- 
stones ; a eholeeystograni would have been of interest, ns it might have 
shown the outline of both gall-bladdci-s. 


IIisToiiv. -.Mrs. .11. T.. fige .50, lirst came to the out-patient department 
of King's College Ilospittd in 1t(2,‘l eomplaining of ‘pains in her stomach’ 
which she had noticed for ijuite live years ])rcviously. The patient was fat 
and weighed over 15 stone. On exaiuinidion the abdomen was pendulous 
and the amount of fidipose tissue in the abdominal wall was enormous. 
'I'here wfis some tenderness in the right hyjroehondrium on deep palpation, 
but this wiis not very delinite. 'The rest of the general examination revealed 


ii thickened descending colon and a loaded sigmoid colon, which was aggrava- 
ting some prolajised intenud piles. 'There was marked oral sejrsis, which v\ as 
treated ; numerous roots were removed from the upper and lower jau and 
(he pfitient was litled with upper and lower dentures. 'The internal piles 
were Irejited judliat ively find the constipation was corrected. Attei tuo 
months' treatment the patient had lost all her jiain. her bowels were acting 
regularly, find there was no sign of any hiemorrhoids. 

Nothing further was seen of the jiatient until llarch, 1924, sie 

agfiin cfime to (he hospitfil eomplaining of ‘jinins in the stomach u nci ueic 
very simihir to the former ones. On examination of the abdomen veiji 
was to be found except some deep tenderness in the right hypoc ion num- 
'The jialient was given ii barium meal. The stomach was found to e ’ 

find was empty in four hours ; the duodenal cap was badh oime a 
fippearcd to be jiulled in fin upward direction, and there was a sugges 
some small outlines thought to be gall-stones; the rest of ^ Y* 
tract was nornnd. 'The patient was admitted to hospita on i aj , 
and drasticfdly ]iurgcd for three days, after which an X-ray 
gall-bladder area wiis tidicn. 'The skiagi-am Jav after 

of numerous gall-stones in a moderately enlarged gall-b a i. 
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the skiagram was taken the patient licgan to complain of pain in the right 
shoulder and was slightly jaundiced ; whether the drastic j)nrgation had 
anj-thing to do witli tliis it is dillicnlt to say. 

Operation' (May 10. 1924). — Under clilorofonn and etlicr an.'cstlic'.ia 
the abdomen was opened through the upper part of t!»e right rectus nnisele. 
After incising the peritoneum and veti'aeling the rcetns muscle, the fnndiis 
of the larger gall-bladder presented at the bottom of the wound. On placing 
the right hand inside the abdomen the smaller gall-bladder containing 



iiunierous stones could be felt Af t i ^ • 

of the gall-bladder. TJ,e -eLral uerironLl eaS - • ^i'-erticulum 

and removal of the doubte gall-bladder was* 

quite easy; the small gall-bladder was more^adherent'to^r 

o the hver than was the large, on-in- to inflammat 

chrome cholecystitis. Tlie cvstic dnet°anri consequent on the 

n sm.all drainage tube was inserted down to'* separatelv ; 
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Hccovcry ^vns i.i.evc.if fnl. Wl.e.i seen Iasi in 192G. over two years after 
the operation, the iiaficnl was very well, i,ad cxjiericncccl no more attarks 
of pain, and her indigestion had vimished. 

The sjieeinien was pl.aeed in 10 per cent formalin solution directly after 
the operation and fixed for six days. The cut end of the cystic arten’ was 

isolated and traced hy tine dissectioa 
up the cystic duet ; it was found to 
diyide into two parts about half an 
inch n)>nvc the place where the main 
tnink was ligatured. The branches 
were distributed to the two gall- 
bladders, A window was cut info 
both gall-bladders. The wall of the 
sniaiier one was s'cry thickened, and 
the niiicoiis nicmbrane inflamed (Fig. 
21 f). 'J’hc wall of the larger gall- 
bladder was only a quarter as thick 
as that of the smaller one ; there were 
no stones inside the eayity. The 
stones were removed, and the necks 
of the bladders incised to demonstrate 
the relations of the cystic duct, .A. 
small calculus was found in the neck 
of t he smaller sac : this was impacted, 
and was no doiilrt tlie cause of the 
gall-bladder colic. The duet of the 
larger sac opened obliquely into that 
of the smaller one. so that there were 
two cystic ducts for about half an 
inch, and then a common cystic duct 
for about half an inch. The tiro sacs 
were completely blended over the 
proximal third of their extent, while 
they were quite free for the distal 
two-thirds. 

It may be thought that this was 
a variety of bifid gall-bladder, but as 
consider that it is a variety of double gall- 



JTc. Jii. pdf-hlafftlfr: \iinda\y cut in 

rjM'h 


two cystic ducts arc present I 
bladder. 
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AN UNUSUAL CASE OF UMBILICAL HERNIA 
IN AN INFANT. 

By ELLIS C. BOWDEN, 

ASSISTANT SURGEON TO THE ROYAL VICTORIA ANt. VTEST HANTS HOSPITAL. IlOl-RNEHOrTH. 

B. D., age 1 month, was brought to the hospital on May 1, 192 1 . with what 
appeared at first sight to be a prolapse of large intestine lying on t\\c skm 
of the anterior abdominal rvall through a rupture of the mnbiheus, after a 
fitr of crvirif^. 

Histoby. — ^The history given was that, after the cord had fallen off, the 
midwife liad applied ‘blue stone’ daily to the navel as it would not heal. 
Half an hour before admission to hospital the mother had noticed the present 
condition. 

Ox ExA 5 HXATrox. — The child was apparently not in pain, had not 
r'omited, and his general condition was A'ery good. On closer examination 




c 



Fro. 245.-~Xiiogra/?i to sJtaw*; A, Z7/coration at tmibilicus into adliereot smail intestine ; 
B. Tlie first stage of prolapse of mesenteric border ; C. TJie prolapse complete, and formin"^ 
a sac communicating with the general peritoneal cavity. 


it was noticed that the mass was bieornuate in shape and attached by a simple 
pedicle protruding about ^ in. beyond the skin level at the umbilicus. Ea'cli 
cormi was about 21 in. long and 1 in. in diameter, lying at right angles to the 
pedicle and parallel to tlie surface of the anterior abdominal wall. Their 
direction was roughly in the long axis of the body and they were pointino- in 
opposite directions. The pedicle was midway between the tips of the two 
cornua. The surface was smooth and of dark plum colour. 

Ornn.mox.—After irrigating the hernia H-ith saline, an incision was 
made just to the left of the pedicle and tlie peritoneal cavity opened. Coils 
of normal small intestine were seen entering the pedicle and fillino- the two 
cormu). Tlicsc coils were reduced, and wlien the last coil had come throuah 
a tow ol mesentery was seen passmg up into the pedicle. The pedicle was 

VOL. XW—SO. SS. oo 
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{,'0111 ly freed from tiie MirroiuKiing iil)cIotninal wall, and when this mesentery 
was pulled the sae of the liCTiiia everted, leaving a dilated segment of small 
iidesline with an opening on its aritiniesentcric border large enough to admit 
an ordinary jn’indl, 'J'his opening was elosed transversely by two layers of 
Lemberl sutures. :ind the abdomen elosed. 

'i'hc' infant made an uninterrupted recovery except for a subcutaneous 
.abscess at tlie site of the incision. Unfortunately be developed acute gastro- 
enteritis six we<-ks later and dictl. 

The e.Vfdanation of this eonditioti is. I think, that the application of the 
copper sulphate bad gradually destroyed the abdominal wall at the site of 
the umbilicus. .A coil of small intestine became adherent as a result of the 
local irritation, and eventually the caustic had destroyed one wall of the 
adherent intestine (/'ig. -t.l. A). The mesenteric border then prolapsed 
through the oirening (B), with its nuicous membrane on the outer surface, 
rimdly, it dilated ns the coils of small intestine passed into this sac, and 
formed the lueonvuate mass (C). 

’I'here w.'is no rpiestion of ji Meekel's divert ieuliim. as there was no sugges- 
tion of a stump, and ajiparently the coil involved was too far from the c<vcum 
for this, nor luid there been any previous discharge, ficcal or othenvise. 
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REVIEWS AND NOTICES OF BOOKS. 


Tbe Treatment of the Acute Abdomen, OperetWe and 

Cope. B.A., M.D., M.S. (Lond.), F.B.C.S., Senior Surgeon to Out-patients, St. Mart s 
Hospital, etc. Pp. 23S, rvitli 1-tO illustrations. 192C. Ixinclon : Homplircx Milford. 
10s. C(i. net. 

This book is a companion and a complement to T)ic Eotrly Diagnosis of Ihc Actilc 
Abdomen. It is "vsTitten mainly for the guidance of the practitioner who, though 
not generally practising surgery, may occasionally lie called upon to treat a case 
of an acute abdominal catastrophe. 

The first chapter is devoted to the description of the instruments and dressings 
likclv to he wanted when operating on cases of this tyyic. It contains many clear 
drawings of instruments and appliances generally used. The author favours the 
use of catgut generally as opposed to silk and tlwead. This more especially applies 
to cases dealt with in this hook, as most of them have at any rate an element^ of 
sepsis, and for that reason unabsorbable materials arc better avoided. The section 
on the thorough preparation of the hands, even when rubber glove.s are worn, is of 
the greatest importance, and raises a point which is not always appreciated by 
surgeons whose operative experience is limited. 

Tile opening sentence in the chapter on the treatment of acute appendicitis is 
one with which we thoroughly agree and wliich cannot be too strongly emphasized. 
If this advice is followed, many lives will be saved and prolonged illnesses due to 
an appendix abscess will he avoided. 

Under the heading of ‘Aniesthetics' the contra-indications to the use of chloro- 
form in cliildren ate given. AVe would rather have seen, in a book of this kind, the 
indications, if there be any, for the use of chloroform for any patients suffering from 
a septic condition such as acute appendicitis, Tlie removal of the appendi.v in 
cases of abscess only if it can be done without much disturbance of the surrounding 
parts is good advice. Many cases must have died as a result of the removal of an 
appendix from the wall of an abscess when simple drainage with perhaps removal 
of the appendix later would have led to recor'ery. In the same way rectal drainage 
in suitable cases is not performed as often as might be. ' “ 

In the chapter on perforated gastric and duodenal ulcers the question of 
abdominal irrigation is discussed, and the author says that he has not seen manv 
c.ases in which he thought it adr-isable. The general feeling is, ire think, a^ainA 
irrigation. The number of cases, too, requiring drainage is undoubtedlv diminish- 
ing. Gastro-entcrostomy should only be done in cases in wluch the condition of the 
patient warrants a prolongation of the operation. It is by no means always necessan* 
for lus future comfort, as many ulcers which have perforated and have been sutured 
give rise to no further trouble. As the book is specially written for practitioners 
who have not had great e.vpenence m abdominal work, we think it is better to 
advise against gastro-entcrostomy in these cases. ' oetter to 

I'l the chapter on acute intestinal obstruction the danger of the nsnirotinn 
of foul vomit into the airways is emphasized. This risk can be cTreatv!- a 

by washing out the stomach before the administration of the analfheHl fn 
in which there is severe vomiting. ® anssthetie m all cases 


rile chapter on acute cholecystitis is well illustrated hv r,c..r„i a: nrt 

. mlion of partial cholecystectomv, though rarelv called for w nn 
use m certain cases, IVe do not think that the' adricp tn considerable 

convenient time on eases of acute cholecystitis will be geneS\?cepted!‘'"S 
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<'oti([ili(.n is hardly coinfmrahlc („ ncule appendicitis, as perforation and "antrrene 
arc far Jess e<m.iaoa ,,, tJ.e fornwr tJ.ati in tlio latter. Moreover, operation on an 
iU'Utviy jmd inJJjifnrfl frequently siirrotUKlcd by thin bieedint? 

nclhcsions, is a rormidaldc nntlcrlakin;;, and tlic very great m.ajorilj' of these cases 
Mill ()nicteii iloM-n «itlioiit ojicnilion and jnav IJjcn be operated upon aith much 
"reater safely in tlie inlerval period. 

'I’lie ehaplers on afler-lrealnient. and csjiecially tliosc on diet and the care of 
the bowels, are anion;i; the most nseful in the book. .After-treatment is, unfortu- 
nately, usually nef;leeled in the avenif'C text-book. It is a most important subject, 
especially to the practitioner who may he left to take care of the case after the 
surfieoii has operated upon it. 

M’e can recommend the book to all [iractitioncrs who may he called upon to 
operate ill all eiiu rgctwy, and to house surgeons and junior" surgeons, who mil 
unrlonbleilly lind many usefnl hints and miieJi valuable guidance in its pages. 


Tlio Enrly njAKTio.'iln of the Acato Abdomen. Uy yC,»ciiAi!V ('ori:, U.A.,,^1.D,,,M.S, (Loni), 
I'Ml.C.S., Senior Surgeon to ()al-p:itients, St. M!ir\'‘s Hospital, etc. Fourth edition. 
I’p. g.’lT ■ xiv, witli ao illiistrations. I!i2t. Ixmdon : llimiphrcy Milford. 10s.Cd.net. 

'I'li.vr four editions of this work have heen issued in the last .six I'cars shows that 
tile hook lias jiroved of both value ami interest to many readers. The present 
edition eontaiiis a new .section dealing with mesenteric tlirombosis and embolfem 
which was omitted from the former one.s. .Although this condition is rare, it does 
<ieeasionally occur ami is only excepliouully rlmgno.scd correctly before operation. 
^Ve would liave weieomed a little more lieij) in this direction. 

There are two new diagrams ia the fourth erlition, one sliowing the sites of pain 
referred to tlie hack of the liody in acute ahdominal conditions, and the other the 
different (lositimis in udiieh ajijiendi.v ab.sec.sscs may occur, 

^Ve are still in dhagreeiiieiil witii the atillior'.s ‘stage of primary shock' in cases 
of iierfonitiiiii of a fJuodemil ulcer. We have yet to .sec a case of perforation of a 
duodenal Ulcer wliieh in its earliest .stagc.s shows a rapid pulse and lowered hlood- 
jiresstire. If this stage does occur at all. it must certainly only last a few moments, 
^ve have never .seen it persist for an hour or two. .Apart from this the principal 
symptoms of acute alxiomimd <liscase arc clearly outlined, and the book must a^e 
already proved of very great assistuiice to many who have to deal uith ese 
formid'ahle eases. , 

The letterpress is elenr. and the diagrams arc devoid of all unnceessao’ elabora- 
tion. It IS a work that can be thoraaglily recommended to all who are UKen 
be called upon to deal with cases of Ibis kind. 


The Opomtlons of Sureory. llv It. 1’. Honmvxn.s. O.U.E., J'p 'frfp’xcKvE^ 

to tbiv's llospiliil, ami J.eetiirer on .Surgery to the Medical School : • sup,en- 

H.Se.,".M.S. (Toad.), F.H.C.S., Surgeon to Guy’s nospifal. aacl Leetnmr on Su^e 
to the ^Medical .School. Sevcatli edition. Medium 8vo. ' vertebral 

Extremity, the Head and Seek, the in 

Cohimti : Fol. II, pp. the Abdomen, \tilh 900 illustrations, 

I-midon ; . 1 , A' A. Clnirehill. .1‘3 tOs. net. 

It is some years since (his well-known w'ork was revised, ,yhich 

called for. The original .Jacolison and Rowlands pecame the 

no other book lias quite succeeded m doing since. nnd o book of reference 

stand-by of tlie active surgeon in tlic 'Actual accounts of some of the 

for the more experienced in winch lie could read the ac ^ describing 

rarer operations wliieli Jinvc been jjerfornied. It was ® . enhanced its 

real cases wdiicli added so \'cry iiitieh to the interest o 
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value The present authors have striven to maintain the unique charaeters of ll.c 

taoVSst it tl.om.sl.ly np to tioto. Ti.cy l.nvo M Wore ll.cn, 

an exacting ideal, but have succeeded in approaching it ncarlj. There are . 

fen- imperfections but no gross faults. In the realm of ortliopscdics there are. ii 
spite of tlie authors’ statements in the preface, numbers of operations dcseriiicd 
which the general surgeon is seldom called upon to do, whilst others, possdily more 
frequently required, are omitted. It would have been well worth giving as much 
attention to orthopredics as to other operative measures. , ,, 

The critic reading the book gets an impression now and then that the authors 
occasionally get their” values uTong in their selection of what to include and what 
to expimge. It is interesting to read Matas' account of ligation of the abdominal 
aorta, and there was no other way of referring to this rare operation than to quote 
the original author in full ; but, on the other hand, the description of interventions 
upon the pituitarj- is inadequate. Such operations arc more frequenth' required 
than the former, and do bring considerable relief to the patient. Eight pages arc 
given over to methods of nephropexy — surely too liberal an allowance for such a 
rarel 5 ' performed operation. Too much space also is devoted to operations for fixing 
the prolapsed stomach and intestines. This section could well have been left out 
altogether, or only mentioned to be condemned. Lymphangioplasty by silk threads 
is described fully and figured, though the procedure is generally admitted to fail in 
its achievements and is not now performed, whereas Kondolcon's method, from which 
more can be expected, has been omitted. An account of transfusion by defibrinated 
blood seems called for. It is the simplest of all methods. Tlie statement that 
removal of the prostate by the perineal route is more likely to be piecemeal than by 
the suprapubic is not correct — in fact just the opposite is the case. But the authors 
sum up very fairly and judicially the merits of the two operations. This may be 
said with added emphasis of the account of excision of the rectum for carcinoma. 
They argue very fairly upon the relative merits of the different methods, and we 
think present the position most justly. Tlie illustrations are on the whole very good, 
though it is easy to pick out some, such as Figs. 232 and 255, which do not truly 
represent the appearances the surgeon actually meets at his operation. Pure diagram’s 
as a rule are much more useful than attempts at realistic art. 

Such small blemishes and other small omissions are of little consequence. The 
general character of the book has been presen-ed. It remains the best guide we 
know of for the less experienced surgeons, and in its new form is likely to make as 
wide an appeal as ever. tVe congratulate the authors on the strikingly successful 
fulfilment of a verv onerous task. 


The Science and Practice of Surgery. By tV. H. C. Romaxis, M-.A.. M.B., iM.Ch. (Cantab.) 
l^.R.C.S. (Eng.), F.R.S.E., Senior Surgeon in Charge of Out-patients and Teacher 
of Practical Surgeiy, St. Thomas’s Hospital ; and Pninip H. JIitciiixer .AI D .AI S 
{bond.). F.R.C.S. (Eng.), Surgeon in Charge of Out-patients, Teacher of Onerative 
Snrgcrv-, and Demonstrator of Anatomy, St. Thomas's Hospital. Roval 8vo Vol T 
General Surgerj-, pp. TSIS q- rtii, with OCC illustrations ; Abl. II, Remonal' Sur<rerv’ 
jip. 9 jo -7- VII. 1027. London : J. & Churchill. Per vol., 14s. neL ' ’ 

As one miglil exiiect from the school from which it comes, tliis is a good book—one 
had almost said a very good book. Criticisms, naturally destructive, must be those 
of minor points, for to a degree which is remarkable in a book written bv more tlnn 
one author, the general balance of space in proportion to the ch’nical v 

the subjects dealt with is unusually good. The make-up of the book is novel 
the first vohniie opens with a chapter on general surgical procedures • we trust tw 
m hiture editions this iiill be enlarged— for instance, post-anmsthetie vom'K 
de.a t with in a few lines;' if worth mentioning at all, it is^smeh wmhv of 
with some regard to the differential diagnosis of its causatio'n and s'i<mifiean 
1 .ap 41 contains two unneccssarj- figures showing how to iY . 

uppemhx stump, for thcreis a similar figurein Tol. II, but surerboth are See'ssaS 
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if the autliors arc acquainted with the much simpler and easier method of doincr thi^ 
by an N-stitch. In spite of a fairly wide experience of malignant pustules’ one 
would never have expected that the three figures on page 87 are meant to surest 
this disease ; the fact that its normal course is toxiemic, and that when it becomes 
seiiticicinic in t.jiie the outlook is extremely grave, is not sufFicientlv insisted unon 

lliere arc some chapters which are distinctly superior in level to those of the 
average surgical text-hook In this category wc would place that on iniurv and 
diseases of the nerves m the first volume, and that on appendicitis in the second 
Indications for operation on acute ajipcndicitis are clearly and logically set out • 
if in jiarls the chapter shows a tendency to too frequent classification under headinns 
and nuinbers, yet stress is laid upon matter of clinical importance, and one does not 
find long jiaragraplis devoted to subjects Avhich one has never met with. 

•11 that in the next edition, fortified by the success of the first, the authors 

will have courage to move in the direction towards which they occasionally show a 
timorous inclination. c susiicet that they might have been more drastic had they 
been less afraid ol the iiublishcrs, for one still finds whole pages of material dealing 
with matters which have been history for the last thirty-five years. Did they intend 
to write a book of jiractical value on surgery, or did they set out to uTite a history 
of surgery ! If the former, why mention at all Pirogoffs amputation or all those 
others which arc classified as of historic interest ? 

-•Vgain, much sjiaec is wasted on useless diagrams ; four of the seven X-rays 
forming 1‘lfitr 1, two of those forming Plate tt, and three of those in Plate 1, even to 
the trained eye convey little of imjiortancc. Outline drawings of X-rays woidd be 
infinitely clearer. Is not the .Xmeriean tendency to adopt a classification of fractures 
which conveys some indication as to their position, better than the adoption of such 
a term as ‘chauffeur's fracture' — as a fact wc believe that a chauffeur's fracture is 
usuallv su]irastyloid — and docs anv surgeon nowadavs use the splint depicted in 
/■'(«. 101 '? ’ 

It is to lie hoped that the second edition will omit many of the figures which 
have no practical pathological intcre.st or of rare diseases, such as Figs. 125, 205, 273 
in Yol, 1 ; and Figs. 50, 170. and ‘277 in Vol. II. while indicating subjects worthy 
of illustration, are so iudistiiiel that they need to be redrawn. 


Urinary Surgery : A Hnnabook for tlio General Practitioner. By Willi.vji Kxox 
Iiiwix. .M.D.. l''.U.('.S.M. Second edition, rcviwd and enlarged. Crown 8vo. Pp. 271 
T- viii. I'.cdT. bondon : BaidiCire, Tindall A- Cox. lOs. (Jd. net. 


Tor. present volume is an allcmjit to give “ in a concise and lucid form ” the 
essential features of what is usually now known as surgical urology; indeed, in 
the first edition the work was christened Surgical Urologij, but in his preface the 
author stales that lie has altered this, as " the original title was said to be ambiguous ”. 
IVc are not sure tiiat the cliange is one for the better, as the name of the second 
edition seems to he ci’cn more ambiguous : wc would suggest The Surgery of the 
Getiila-uriiiary Trarl as more exact though rather long. 

\rter a 'description of the anatomy of the parts concerned and a chapter on 
the examination of tlic patient, the body of the work is divided into chapters 
on the principal svniptoiiis likclv to be met with in such diseases; tins is a lerj 
practical method 'of dealing with the subject, but, unfortunatel.y, it is almost 
impossible to avoid much repetition: the author thinks that this is an adian- 
ta"c, as it serves to emphasize iiniiortant points. These are folloued b\ a c lap 
on” the enlarged iiroslate. and the last four chapters are devoted to operations. 

There is a rather striking .statement under the heading of cystoscopy . Die 
adojition of the lithotomv iiosition for cystoscopy is of no advantage o le P™ 
surgeon, involves needless delay and trouble, and causes quite unnecessary distress 
to niany female patients ". With tlic last part of this statement we think many 

surgeons will agree. ’ . o • n i-ptv 

The book is well written, and contains a great amount of infor , 

condensed form. 
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Ix this small and readable monograph vrill be found a ver\’ accurate and complete 
account of our knowledse of the enlarged prostate. One of the author's objects 
has been “to furnish those u'ho are not experts in genito-urinarj' methods mth a 
means of bringing up to date their knowledge of this subject ; we may add that 
those also who have devoted time and thought to these problems will find the book 
well worth reading. 

tVe fancy that many of our readers m'll turn with most interest to the chapter 
on the pathologj- of this inex-plicable enlargement ; they will there find an excellent 
resume of the various theories that have been proposed, and they will probably 
agree "with ^fr. Ivenneth At alker when he states that all that can be said ufth 
eertainU- is that everj- cause that has yet been suggested is either definitely wrong 
or else insufficient alone to explain the facts . 

There are two chapters wliich will appeal to those surgeons who have struggled 
long and unsuccessfully with eases of the 'small fibrous tj'pe of prostate ; the one 
is entitled ‘Prostatism without Enlargement", and is an attempt to elucidate the 
pathologv of this condition ; the other gives an account of the author s ‘Perurethral 
Operation’ : this consists of the destruction of the median bar by diathermy 
through a special instrument de^■ised by Irim. In suitable cases he claims a low 
mortality, a high percentage of cures, and a smooth convalescence. 


Tumeurs maUgnes des Os. By G. No\'E-Josser.vxd, Professeur de Clinicale Chinirgie 
Infantile et d'Orthopedie a la Faculte de MMecine de Lyon ; and L. Taverxier, Pro- 
fesseur agrege a la Faculte de Medecine de Lyon, Chinugien de I'Hotel-Dieu. Medium 
8vo. Pp. 430, with 48 plates in the text. 1927. Paris : Gaston Doin et Cie. Fr. 130. 


This volume upon the malignant diseases of bone is one of the “ Bibliotheque du 
Cancer ’’ published in Paris under the direction of Professors H. Hartmann and 
L. Berard. In its general lay-out plan it follows, in the main, some of the pre\-ious 
volumes of the ^series which have already been published. 

In the chapter which is devoted to etiologj- some attention is paid to the 
traumatic origin of cancer, and also to the modem work by Gye and Barnard. This 
portion of the book, however, is comparatively scanty and is not of much importance. 
The chapter wliich is devoted to pathological anatomy is good. As regards the 
classification wliich is adopted in connection with the pathological anatomv of 
malignant tumours of bone, the authors diiide them into the following groups ; 
“(1) Les osteosarcomes ; (2) Les tumeurs a myeloplaxes ; (3) Les mvelomes : 
(4) Les endotheliomes ; (3) Les tumeurs secondaires This chapter is perhaps the 
best portion of the volume. The illustrations, however, which are fairly numerous, 
have not been produced in a style wliich is equal to that of a good many modern 
French medical works. Tliis remark refers especially to the reproductions of a rather 
numerous series of skiagrams. Tliis inferiority in the reproduction of the sldamnms 
detracts to some extent from the i-alue of the book. 


The portion wliich is devoted to symptomatology is good, but aoain in this 
part the illustrations are distinctly poor, or at least the reproduction of'the orioinal 
illustrations is poor. The chapter on diagnosis and differential diagnosis is oiTe of 
the good chapters in the book, but again the reproduction of the sWagrams is bad. 
The other illustrations, however, in this section are fairlv good. 

In the chapter devoted to treatment, operation is advocated as the method 
of choice. As to whether amputation should be carried out at the proximal portion 
of a long bone or disarticulation at the proximal joint, the authors seem to think 
after a study of piiblished cases and their oivn experience, that there is not much 
to choose. Resection of the affected portion of bone and replacement of the 
removed part by bone-grafts is considered at length. The authors point out that 
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it has been done by some Enjtlisli and otlier obsen’ers but tlmt * 

is little affected by this particular form of operation? sTnee a 

suffering from sarcoma of bone die from visceral groirths which are prLent atThe 

Treatment by toxins, _ such as Coley’s fluid, is discussed, and the conclusion 
come to from the authors own experience is that they have not been able to aet 
good results, and they think that the results obtained by Coley in America are mu%h 

()f \\*ie A'tlant ic obtain in the same kind of case on this side 

As regards treat incut by radiological methods, they think that radium has not 
given very good results, and thc^' do not advocate its routine use. They thinfc 
honever, that treatment by X rays is particularly useful in the round-celled sarcomata’ 
since this variety of growth, in their experience, is verj' radio-sensitive. They 
found, however, that spindlc-ccllcd forms are not improved by this method of 
treatment. 

'i'he \-olumc concludes u'ith a i-crj' good bibliography, mainly Continental. 


Exploration cllnlquo ot Dinffnostlc chlrurglcal. IJy Pjii.ix Lejahs, Profc.sseur de Clinicale 
Chinirgic a !a !''acnltc <lc .Mfslccinc dc Paris. Second edition. Jlcdiiim 8vo. Pp. 032, 
with loot illnstmtions. 1027. Paris: JIasson et Cic. Stitched, Fr. 100; bound, 
Fr. 120. 

Till', author of L'rgcuf Surgery has produced another original, voluminous, and 
probably popular volume. It is not .so much a scientific treatise on surgerj' as 
one which deals with the art of surgery, and particularly how to examine a patient 
— how to e.xamine a patient witli the eye and the hand, how to palpate, how to 
percuss, how to measure and compare. Each region of the body is taken separatel3' 
from llie crown of the bend downwards, and tlic tccliniquc of examination described 
for every sort of itijurj- or diseased process. This ‘craft’ of surgerj', if one may so 
describe it, is in danger of being lost in these daj’s of specialism and ultra-scientific 
laboratorj- work, and Professor Lejars does a valuable service to the medical world 
in stre.ssing tlic importance of this side of medicine. Most of the men who are 
ploughed in their final examinations in medicine and surgerj- come to grief in the 
clinical section of tlic examination, and if the cause of failure is analysed, it is found 
nearly alwaj-.s to be faulty examination of the patient. In order to make a correct 
diagnosis of'a ]iatient, tlic'pliysical .signs must be sought for, and registered accurately. 
It is just as important to have a correct stance in examining a patient as it is to 
have a long ball at golf, and so it is worth -while giving attention to the craft of 
surgerv and cdiiealing our senses to the utmost. 

This hook. then, deserves well of the medical public, and if its lessons are all 
assimilated, nianj- fcircr mistakes in diagnosis will be made. 


Diagnostic des prlnclpnux Cancers, 
inanj- medical men. Dcinj- Svo. 
ct Cie. Fr. 10. 


Bv llKNiu Haiitmann, with the collaboration of 
Pp.' Ct, with 10 illustrations. 1927. Paris; Masson 


Tins is a small book of O t jiagcs, tvliich consists of reprints of a series of short 
articles which liavc alrcadv appeared in the Presse J/cdica/c and no^^ are o 
together and published in book form. These short articles, which describe the e. y 
signs of eancer of different organs of the bodj', are designed to promo o ‘ ‘ . 

diagnosis of malignant disease, so that patients maj- be brought to le o 
an carlj' stage in the disease. 
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PatholoEie des Menisques du Genou. By Mouchet Chirurgien 

de Paris, and Lotns Ta-s-ehnier, Professeur agrege a la Faculte de Jl^decine de Ljon. 
Medium 8vo. Pp. 100, with 25 illustrations. 1927. Paris : Jlasson et Cie. Fr. 18. 


This mono'rraph represents the report presented bj' the authors to the Surgical 
Congress in” Paris held in Oetober, 192G. It contains a clear and well-illustrated 
account of the chief lesions of the semilunar cartilages and of the cysts or pseudo-cysts 
to which they are liable. AVe have no criticism to offer in regard to the anatomical 
or pathological aspects of tliis work ; but we confess to a feeling almost of consterna- 
tion in reding the operative treatment proposed. The authors describe and figure, 
as the routine operation for lesions of the internal cartilage, one in which a trans\ erse 
incision is made right round the inner side of the knee in a line "'vith the joint. 
Through tliis the internal lateral ligament is di\’ided. Such an incision does, of 
course, give an excellent \’iew of the whole medial meniscus, but we have always 
considered that preservation of the internal lateral ligament is an essential necessity 
of any operation. Probably man}^ of the poor results of meniscotomy are due to 
the fact that the lateral ligament has been torn or stretched by the original injuty, 
and deliberately to cut this ligament appears to us a most dangerous and quite 
unnecessaiy procedure. It is true that the authors describe the careful suture of 
the lateral ligament as one of the concluding steps of their operation, but everj'one 
is familiar with the fact that the effective suture of a ligament is a most doubtful 
and difficult undertaking. 


Les Cancers du Seln. By Pierre Deebet, Professeur de Clinique Chirurgicale a la Faculte 
de Medecine de Paris, Chinirgien des Hopitaux ; and Mexdaro, .Assistant etranger a la 
Clinique du Professeur Delbet. Royal 8vo. Pp. 3-13, with 100 illustrations and 4 
coloured plates. 1927. Paris ; Masson et Cie. Fr. 50. 

This book is a record of personal histological and clinical work, mainlj' directed 
towards achie^^ng such a classification of breast cancers as will enable a trust- 
worthy prognosis to be given from the histological appearances of a particular case. 
It also deals with the origin and dissemination of breast cancer from a histologist's 
point of ^^ew, with symptomatologj- and diagnosis, operative methods, and results. 
There is a final chapter on non-operative therapy. The book is written in pellucid 
French which leaves no doubt as to the authors' meaning, and it is enlivened with 
graphic touches of description, seasoned by an occasional stroke of irony. It should 
certainly be studied by all who are interested in breast cancer. The authors present 
many original observations, and are always interesting even when they are not 
convincing. Tlie illustrations are numerous and excellent, though personally we 
prefer photographs to histological drawings, however good. 

Professor Delbet's main interest in the subject has been to discern a classifica- 
tion of breast cancers which will offer a secure foundation for prognosis. His work, 
therefore, is on the same lines as the recent work of Greenough, of Boston. .As 
he truly says, “ Une classification qui ne permet pas d’etablir un prognostic est 
depouiv'ue dfinteret”. These words reveal the practical French spirit which guided 
Pasteur in all his researches, a spirit which desires to be helpful, and which finds 
in that desire, rather than in the cold joy of pure intellection, the true incentive 
to scientific Avork. 

Delbet points out, as Bland-Sutton had done before him, that earlv and 
apparently faA'ourable cases of breast cancer sometimes do badly, while advanced 
and ulcerated cases sometimes do AveU. He set himself to soh-e this problem. He 
gives reasons for thinking that the differences in malignancy do not depend upon 
the qualities of the stroma. He approached the problem by the re-examination 
of a large number of microscopic specimens of cases Avith knoAvn clinical histories 
noting all the peculiarities of each specimen, hoping that these peculiarities mitrht 
run parallel to those physiological peculiarities of the cancer cell which determine 
the clinical issue of the case. He claims only partial success in his quest. His 
dassification is based partly on the morphologA- of the cancer cells, partlv on the 
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Ijrcseiicc or iibscncc of invasion of tlie blood-vessels. Unfortunatelv from 
tlicorelieal point of view, invasion of blood-vessels is seen, so he says; in ‘bemW 
as well as m speciallj' malignant oases. Contradictory characters, wood and bari 
may be present m the .same case, and a large number of oases prove” unclassif, able 
as the author regretfully admits. He thus summarizes his conclusions ;~ 

“ Lcs cpitheliomes cn rognons a rosettes sont benins, mais ils ne constituent 
pas line rornic acnevee dc cancer. ,Tc Ics considcre comine une phase evolutive 
transifoirc (pii tends vers rinfiltration ct la diffu.sion. Les cpitheliomes a cellules 
Claires sont dcs formes benignes. Lcs cpitheliomes megacelhilaires et les epitheliomes 
ii ecllulcs mdependantes sont dcs formes tcrribles. Voilii tout ce que j’ai pu tircr 
dll rap])rochcincnt des caractercs morpliologiques ct des earaeteres cliniques des 
cancers dii sein. .7e dois cependant ajoutcr que certaincs formes d’infiltrations 
diffuses me paraissent eomporler un jirognostic grave. Ainsi lorsqu’il y a un grand 
nombre de jilasmodes d'avantgardc jienetrant dans les interstices du tissu conionctif 
dans les nodules lymphocytaircs, entre lcs vcsicules adipeuses. Ainsi encore quand 
il est manife.stc que lcs inlillrations des cellules cancereuscs sc plient aux exigences 
du tissu conjonetif, cc qui indiqiic quo ccs cellules ont perdu la coherence et” aussi 
radherenee.'’ 


It will be noted that the author says nothing about the prognostic significance 
of the extensive areas of ficgencration found in certain carcinomas. AVe are inclined 
to Ibink that, stieb areas are of good omen. 

In discussing dissemination. Deibct has paid Sampson Handley the compliment 
of analysing his views at length. He fully admits the existence of permeation. He 
attributes to Handley the view that the blood-ve.s.sels play no part in dissemination, 
and that permeation is the only means of lymphatic .spread. AVhat Handley really 
maintained is that “ the processes concerned in dissemination are mainly three in 
number: (n) permeation, infiltration, (c) Iran.scadomic implantation. To these 
must be adiled as jilaying subsidiary parts : (d) lymphatic embolism, which leads 
only to gland deposits, and (e) blood-embolism, which is usually ineffective owing 
to the inability of the eanecr-eclls to colonize the blood-stream” (Choyee’s Si/stem 
of Siiriirn/, loi’J). These views arc still held by Handley. Dclbet is a convinced 
advocate of dissemination by the blood-stream, and he describes a variety of cancer, 
caiirrr hjiuphopUohiqnc, which, as its name shows, actually bates the 13 -mphatic 
vessels ! 

.AI. Helbct permits himself a little .sarcasm when discussing the process of peri- 
lymphatic librosis which was described in lOO t as dc.stroying the permeated Ij'mphatic 
and replacing it bv a lihrous cord. He .says : — 

“ t'liniqucment il y a hien des eas ou re.xamcn microscopique le plus attentif 
nc rcvcie aucune eont'inuite entre le neojila.smc primitif et les noyaux seeondaires, 
mais CCS eas n'embarrassenl nullement Handley. 1 1 declare que la sclerose peri- 
Ivmphatiquc pent supprimer secondairement la continuitc qui a primitivement existe. 
Cette sclerose iierilymphatiiiue, qui ecrase doiicemcnt les cellules canccrcuses echappe 
a tout, eontrdlc, el die a une eonse(|Ucnec tres iinportantc, c est qvi elle rend incon- 
trolable la fheoric dc Handley.” 


He is too jiolitc to add A'oiia son raison d'etre ", nor does he refer to the 
photographs .showing all the stages of the process which Handlej^'s book contains, 
nor to the fact that there have been traced the various degrees of the process up to 
almost complete fibrosis along the length of the same lymphatic. We jieg to assure 
lAI. Dclbet that Ilandlcv's observations on this subject can be controlled and verified 
bv anv ■ ■' ' i' -r'-'-’red to take suirieient trouble. ' , 

‘ Dei; ■. ■■■.;■ Il■■:■. ha .' has reinvestigated, very inadequately, Handley s 

statement that cancer spreads in the plane of the deep fascia and not in that o e 
skin. Of tlic tlircc cases cxiiniincd, in the first he examined separate y i • 
subcutaneous nodules. In the second he examined a fragment obtained by biop } , 
and found a permeated lymjiliatic in the superficial subcutaneous tissue. « 
case, in wbich the opposite breast showed incipient invasion, he 
at the edge of an area of peau d’orange, and found permeated Ij'mp i 
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dermis. In none of the eases did lie examine the deep faseia, so far as Ins hook 
shoivs. -All the cases were inoperable. 

Delbet states that in none of these inoperable cases would it have been possible 
to dissect up a flap so thin that it would not have contained cancer cells. He there- 
fore concludes that Handley's ad\-ice to remove only a restricted circle of skin m 
operable cases is unsound— a verj- curious non-scqiiiliir. In any such work the 
method adopted must be rigidly topographical and must investigate all the layers 
concerned. The application of microscopic methods on a microscopic scale and 
the accurate plotting of the cancerous foci are essential. Only thus can the relati^c 
spread of the disease in the skin and the fascia be determined. 

Delbet criticizes the plate in which Handley demonstrated the spread of cancer 
in the fascial plane 25 mm. beyond the farthest point of infection of the skin. He 
prefers to transfer the contrast to one between the fascia and the deep subcutaneous 
fat. The latter laver showed an isolated focus ndthin 5-1- mm. of the farthest infection 
of the deep fascia. 

It would appear that, after the ndde removal of skin which he practises, Delbet 
only secures coaptation of the edges by metal sutures, which are tightened "with 
all the force of which the operator is capable. Surely this is the breast surgery of 
an earlier age. Aloderate skin removal combined with freer fascial excision permits 
the flaps to be sutured ^vith tliin silk and almost without tension, and experience 
shows that after such an operation, local recurrence is very rare. 

We make no apolog>' for dealing at length with this question, which is of ^■ital 
practical importance. 

The most interesting section of the book is that dealing with dissemination by 
the blood-stream, a mode of invasion to which Delbet attaches great importance. 
He thinks it occurs mainly as a local process in the neighbourhood of the cancer 
by direct infiltration of the cells of the gron-th into capUlaries and arteries. The 
occurrence of local nodules and their centrifugal spread can thus be accounted for 
by blood-capillary emboli. It is noteworthy that in 20 out of 21 cases classed as 
‘ha:mophilic' cases there was invasion of the axillary glands, so that, as Delbet states, 
the ■hajmophilic’ cancers are also 'hTiiphophilic'. To establish his case for blood- 
invasion, Delbet relies upon a striking series of figures sho^ving cancer cells invading 
the arterial sheath, infiltrating the arterial wall, lying in a ‘vein' and invading the 
blood-capillaries. All these figures are convincing except Fig. 5-t, where the structure 
of its wall shows that the supposed vein is a h-mphatic vessel. Tliej' appear, however, 
to be all derived from one or two cases. The authors establish the fact of blood- 
invasion in breast cancer, but supply no weight of CN-idence as to its frequency or 
efficacy. 


Die chlrursle. A Manual of Surgery- Edited by Professor M. Kirschneb (Konigsberg) 
and Professor O. Nordmanx (Berlin). Fasc. 13, Vol. IV, pp. 398, with 410 illustrations 
and 32 coloured plates. M. 27. Fasc. 14, Vol. VI, pp. 287, with 98 illustrations and 
15 coloured plates. M. 18. Fasc. 15, Vol. VI, pp. 238. with 8C illustrations and 
2 coloured plates. H. 13. 192,. Berlin and I'icnna r Urban und Schwarzenberg. 


Fasciculus 13, which forms a part of the fourth A olume of the work, deals tvith the 
surgery of the face and the upper and lower jaws, including the teeth, and is UTitten 
by Professor Ivlapp, Dr. Franz Bauge, and Dr. Franz Ernst. Dr. Ernst mves a vert' 
full description of the developmental errors affecting the lips and hard palate. He 
lays great stress on the use of obturators in the treatment of palate defects and 
describes an operation for complete cleft palate in which the soft tissues coverin<T 
the hard palate are detached all round the margin of the alveolus, so that the new 
palate becomes shifted backwards as well and towards the mid-line. He makes no 
mention of the reversed flap operation, nor does he figure Brophv's method 

The sections dealing with plastic surgerj- of the face are veix- weU illustrated 
by partly coloured diagrams which give the detail of nianv open^tive procedures ■ 
but one misses the full presentation of the tube-flap methods and those which utilize 
the skin of the chest for restoration of great facial defects. The articles on the 
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surgpy of the jaws arc of great value, especially in the description of various 
appliances by which defects after excision can be made good and deformity prevented 
Several very ingenious operations for altering the size of the lower jaw are described 
and illustrated. The pathological anatomy of the jaw tumours is not uiven a full 
enough description, nor is it illustrated as the subject deserves. 

1 he last chapter of this fasciculus is by Professor Beyer, of Berlin, and describes 
the surgery of the nose and its accessorj^ sinuses. It is characterized by very 
excellent and clear anatomical illustrations, as well as a good account of the t^^lical 
operations for tlie exposure and drainage of the accessory sinuses. The full-paoe 
coloured illustrations in this number arc not of great artistic merit, but the fiinires 
in the text throughout lca^■c nothing to be desired in respect of clearness” and 
accuracy. 

Faseiciihis 1 -1, which is jiarl of Volume VI, is all by the pen of Professor Wehner, 
of Iviiln, and deals with the urinary bladder, prostate, and seminal vesicles. The 
description of the anatomy of these parts is vciy clear and well illustrated, but it 
would have simplilied the subject if the anatomy of all three of these closely related 
regions hail been described together, instead of in the two separate sections which 
introduce each jiart. The chapters dealing with clinical methods does not call for 
any special comment, except that the description and illustrations of modern eysto- 
seojics are disiiroporlioiiatcly short compared W'itli those given of different tj-pes 
of catheters. Diverticula of the bladder are described in some detail, with many 
good illustrations. The distribution and character of the pictures call for some 
coinmcnt. No fewer tlian five figures arc devoted to the operation of litholapaxy, 
and not one to c.xcision of the whole or part of the bladder with transplantation 
of the ureters. 'J'lic numerous coloured illustrations are beautifully reproduced, hut 
the original drawings arc often rather crude. The chapters dealing with the surgery 
of the prostate give a very complete account of the pathology and clinical aspects 
of the subject. The two-stage operation is strongly advocated in removal of the 
hyperlrojihied gland. In discussing the factors which decide whether a radical 
operation sliould lie done, we do not think that the tests for renal efficiency are given 
sutlicient prominence. Further, in dealing with the after-results we think that the 
coinmon condition of retention of urine from closure of the vesical aperture is not 
sufficiently eniiihasizcd, whilst the comparatively rare possibility of recurrence of the 
prostatic tumour is fully discussed. 

Fasciculus 15, a part of Volume VI, is by Dr. A. AVeinart, of Magdeburg, and 
is concerned only with the spleen and the surgery of the so-called blood diseases. 
It deals very fully with cpicstions of physiology', discussing the functions of the 
spleen and the ]iroblenis of blood formation and destruction. The most valuable 
part of this section is the full discussion of the blood changes which occur after extir- 
pation of the spleen, both in iiornial and diseased conditions. The principles and 
technique of blood transfusion arc considered in detail, and the only' criticism we can 
make about this chapter is that jicrliaps too many and too complicated methods 
arc described. The blood diseases which arc discussed are pernicious amemia, hiemo- 
lytic jaundice, Banti’s disease, Gauchcr's disease, hainiophilia, lymphatic leukaimia, 
iiiy’elogcnous Icukicinia, and Hodgkin's disease. A .summary' of the essential nMure 
of these diseases and their reaction to splenectomy or to ligature of the splenic artery 
is given after the general discussion, and this tabular presentation is most va ua e. 


Handatlas der Oystoskople. By' Dr. Orro Kxeisi;, Frofessor of o^y i > 

Wiltenlicrg University'. Second edition. I’p. 11!), with 10- cooure 
1927. Leipzig; Georg Tfiienie ; London: Henry Ivimpton. 4-s. n t. 

The first edition of this work appeared in 1907,- uJrnci™ 

which clajised before the jirescnt edition was issued is to be ou ^ 

of the Great War and the subsequent Revolution, which was 
rise in the cost of everything that the publication had to e } 
became more nearly normal. 
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The atlas in question is, we believe, unique m that all the lUustrations are bj 
the author himself ; in fact. Dr. Ivneise goes so far as to assert that all such illustra- 
tions should be painted by the cystoscopist ; we doubt, howei;er, whether there 
are many cystoscopists who could paint as beautifully as Dr. Ivneise. The work 
is not lierelv a cystoscopic atlas ; there are 70 pages of letterpress devoted to 
a description' of the cystoscope and the necessarj' teclinique, and to articles on the 
appearances of the normal bladder, of inflammations of the bladder, of hj-pertropm 
of the prostate and trabeculated bladder, of bladder stones and foreign bodies, of 
vesical tumours and their therapy, of bladder fi^ul®, diverticula, and ureteroceles, 
and to ureter catheterization and functional diagnosis. 

The cj-stoscopie pictures are beautifully reproduced, and the letterpress is 
interesting'and lucid. IVe do not think there is an\-thing verj’ new, but there are 
at least two subjects on which the author seems to us to be breaking new ^ound. 
(1) The first of these is a description of ‘gangrenous dissecting cy^itis', which Dr. 
Kneise, who was formerl 5 - a gvTuecologist, had several opportunities of observing ; 
he considers that this form of cystitis is nearly always due to the incarceration ' 
of the retroverted gravid uterus, to trauma during difficult labour, or to severe 
injuries to the bladder during the course of hysterectomy ; we think that paraplegia 
should be added to that list of causes. He presents two most interesting pictures 
of this condition observed through the cystoscope, one during the acute stage and 
another verj- striking one showing the after-result. (2) The second is his descrip- 
tion of the various fistul® which may open into the bladder ; amongst them are 
included some verv- good pictures of the cystoscopic appearances of implanted 
ureters ; this subject is usually neglected in such atlases, and the author's remarks 
thereon and the accompanying pictures are well worth study. 

His last chapter, on the study of the functional efficiency of the kidney, is rather 
scanty and not, we consider, up to the level of the rest of the book ; pyelography 
is omitted, and the remarks on the congenital abnormalities of the urinarj- tract 
are limited to the mention of the occurrence of duplication of the ureters. 

We sincerely congratulate Dr. Otto Ivneise on the production, and after study- 
ing it we are left in doubt whether most to admire his sMU as an artist, his scientific 
attainments, or his wonderful capacitj' for hard work. 


Intracranial Tumours and some Errors in their Diagnosis, By Sir .JAjrES Purves- 
•Stewart, Iv.C.M.G., C.B., 3I.D. (Edin.), F.R.C.P., Senior Phv’sician to the West- 
minster Hospital, etc. Demy 8vo. Pp. 206 -f xii, illustrated. 1927. London : 
Humphrey Milford. 12s. Cd. net. 

The author has produced a readable and practical volume based entirelj- upon his 
oivn personal experience of some 250 cases of intracranial tumour. The lessons 
which are to be learned from a study of this material are clearly demonstrated by 
admirably concise clinical notes and by well-selected illustrations. The chapter on 
errors in diagnosis is most valuable. The hook contains hut little direct reference 
to the surgery of the subject, hut it should well repay careful study by all those 
who undertake the operative treatment of intracranial tumours. 


Tropical Surgery and Surgical Pathology. By ICvrux.v K. Ciiatterji, F.R.C.S.I. ; 
M.ajor, I.T.F. Medical Corps ; Surgeon, Jledical College Hospitals, Calcutta. With 
a Foreword by Major-General Sin R. Havelock Charles, G.C.Y.O., K.C.S.I., M.D., 
etc. Demy 8vo. Pp. 24-1, with 91 plates, 20 in colour, and 5 charts. 192T. London": 
.lohii Bale, Sons &: Danielsson. 16s. net. 

Tins is a book that will be of value chiefly to the surgeon who practises, and the 
student who learns, in the Tropics, but it can be reconunended also for reference 
to the European surgeon, who finds little enough in the standard text-hooks on 
surgery to help him with the occasional instances of tropical surgerv- that cross his 
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The greater part of tlic volume rs devoted to an exhaustive description of the 
various forms of ammbiasis and filariasis. Tlie tropical granulomata also receive 
adequate treatment, but the sections on abdominal surgerj^ in the Tronics and 
neoplasms m the Tropics arc somewliat too sketchj- to be satisfying The author 
has surmounted the dilTiculty of witing a text-book in a foreign°lannua«e ivith 
remarkable success, and the work is on the whole weU arranged, thoucrh a tendency 
to redundant statements might with advantage be eliminated in a later edition 
The boolc IS profusely illustrated, and most of the illustrations are clear. 



Tins long-wanted book finds us eagerly expectant, but— perhaps because we hoped 
for so much more— leaves us very unsatisfied. The witer deliberately confines 
himself to blood cytologj-, thus rendering neccssar3' another volume in which shall 
be collected the recent work on other aspects of ha;mafologj'. Then, again, this 
volume differs from others in the scries in tliat but little space is afforded to the 
practical aspects of the subject, and that the proportion of debatable theorj- is so 
high. A work of this kind should, we feci, be a collection of those recent advances 
which have met with a siillicicntly wide acceptance by h.-cmatologists ; and such 
subjects as the writer's own views on the rctieulo-endotbelial system, and the site 
of formation of mcgaloblasts, sliould find expression for the moment under some 
other cover. 

Wc arc inclined to agree with the witcr in his renunciation of the oxydase 
reaction as not being positive in the earliest myeloblast; but the work of Price- 
Joncs on the diameter of tlic red cells, and of Lcdingbam on platelets, might well be 
discussed fully. The coloured ilhistmtions arc exceedingly good — among the best 
we have ever seen — hut we arc not convinced that the witer's method of making 
blood films is the best, and we arc very envious of the facilitj' with which he appears 
able to drstingu/sh niyclohlasts from lymphoblasts. 

Although we arc not prepared to agree with the writer on quite a number of 
points, there is iiiiich in this liook which makes it well worth reading. IVe feel, 
however, that it should have appeared under another guise, with a different title. 
A very good and helpful bibliography is appended. 


Orthopcedlc Surgery. Hy tV. A. Cociiuaxi:. M.B., Ch.B., F.R.C.S.E., Assistant Surgeon, 
Hoyal Iiiliniiary, Mdinhiirgh, etc. Demy Svo. Pp. 528 + xxiii, illustrated. 1820. 
Ediiihtirgli ; K. & .S. Liviiig.sloiic. 21s. net. 


Mn. Cociiu.\Ni; in the first part of his book approaches the subject of orthopiedic 
siir^crv from a standpoint timt is new to this country. He is anxious ‘that the 
student should banish the idea that he is concerned only with tin aggregation ot 
local problems of deformity, important as they arc, and will substitute a concep ion 
on the broad basis of anatoiiu' with reference to the statics and mechanics ot the 
body as a whole. It is only through these spectacles that disabilities of the loco- 
motor^' apparatus of the body can be viewed intelligently and linked up vi i 
knowledge of patliologv, medicine and surgery.” 

A lengthy consideration is given to the diflcrent human types, differen la • 
their anatomical structure and postural habits, to the work of Goldthnai , ‘ > 

and others, and to the liability of the different types to particular diseases. < > 

there is a good description oi' the work of Sherrington -If 

and the mechanism of tlic maintenance of posture, so that finally this si e , 

picdics — the habitual posture of the patient and the activity of the ho j ’ “ , 

in as a factor in effecting prevention and cure in man3' branches o me 
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surgery. It is perhaps unfortunate that the nomenclature that has been adopted 
in describing human types— for example, the “ splanchoptotic, congenital \^scero- 
ptotic, or carniyorous” t\-pe— makes reading of this subject somewhat dilTicult. 
This, tocrether ’ivith the fact that all such work is in the early and not altogether 
scientific stage, is a little apt to make the general reader pass oyer the subject 
with the idea that there is really very little in it. It is, however, a side of medicine 
which will very well repay further study. Two examples of its importance may be 
quoted. Orthostatic albuminuria has been shou-n to occur in young people in 
whom a particular postural type is present, and such albuminuria has actually been 
brought on by artificially inducing a posture of lordosis. Rieser has suggested that 
in this position the left renal vein may be compressed in certain people. Codman 
considers that ulcers of the stomach and duodenum may be due to bad posture, 
and others have shorni that a chronic duodenal ileus may arise from compression 
of the root of the mesenterj’, a possible result of defective posture. 

The latter part of this section of the book is given up to physical education 
in relation to medicine. Goldthwait's system of exercises is described, and 
although this has no advantages over the Swedish system generally adopted in this 
country-, it has the great merit of simplicity. 

The second portion of the volume deals with orthopmdic surgerj' on more 
ordinary lines ; it is systematic and thorough. As an example, the section on 
deformities of the foot and ankle may be taken, where a description of the anatomy 
and function is followed by simple mechanical disabilities — a more important section 
than that on the severer deformities, because the disabilities are so verj^ much more 
common. The commoner injuries in the shape of sprains and ordinary' tj'pes of 
fractures are included, and all details of the author’s own methods of treatment 
are described at sufficient length to enable them to be imitated, but without undue 
detail of operative procedures. 

The book is very well and clearly illustrated, and is both suitable for the student 
and practitioner and useful for the orthoptcdic surgeon. 


L’Anglne de Poitrine et I’Angine abdominaJe. By D. D-vsiELOroLtr, Professor of 

Clinical Medicine in the Faculty of Medicine at Bucarest, etc. 4to. Pp. 443 4- viii, 

with 159 illustrations (some in colour). 1927. Paris : Masson et Cie. Fr. 140. 

Tins comprehensive work in French makes available the labours of Professor 
Danielopolu in the sj'mptomatologj', etiologi*, pathologi', and treatment — especiall}' 
surgical — of angina. It is a stupendous volume — complete, erudite, and exhaustive 
— and the argument is unfolded in epic fashion. The notions in it are well known 
by the author's former publications, but this hook represents his magmnn opus and 
finished views. .As a physician the Professor would not have had the full approval 
of .Allbutt, or of Alackenzie for this volume, nor is Wenckebach in full concord ; and 
the purely clinical side of the surgical treatment has already been rather unkindly 
criticized in England by Lewis. But as a physiologist and clinical pathologist 
directing a surgical technique the Professor is a pioneer, and his erudition places him 
far out of the reach of criticism. 

There are two notable contributions to the science of medicine. The first is an 
emphatic insistence on the vmity of the basic pathology- in the various s\-ndromes 
known to English readers as angina pectoris, false angina, pseudo-angina, and 
abdominal angina. This basic pathologj- is held to be an ischtemia of contractile 
tissue brought about as a rule by an obstructive arterial lesion, and the consequent 
accumulation of toxic products in the tissue with harmful stimulation of sensorj- 
neive-cndings. Pure and organic angina is mainly expounded in the book, and the 
sensory nerve-endings in the heart muscle, their' path in the eardio-aortic nerves 
and the places where they are ^'ulnerable to surgical treatment are clearlv charted’ 
The second contribution is a consideration of the ‘pressor reflex’ conveved in these 
nerves. .Along with a description of the pressor reflex there is naturallv an account 
of the anatomy and pathologj- of the nen'es concerned in the agony. These latter 
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nerves are happily closely related anatomically with the nerves bearing the pressor 
reflex. In essence Daniclopolu's conception of angina pectoris is : — 

1 . For some reason a disturbance of balance between the work of the heart and 
its vascular nutrition occurs — whence 

2. Toxic bodies accumulate in the heart muscle, and these 

3. Stimulate the endings of the cardio-aortic nerves. By this 

-t. Two groups of reflexes are launched. The one is the pressor refle.x bj^ which 
the blood-pressure is heightened and the force of the heart-beat augmented, thus 
setting up a vicious circle in a heart already burdened. The second is a discharge 
of sensibility along associated nerves, whercbj’- the anguish and agony of the anginal 
attack arc rcjircscntcd and brought into consciousness in the clinical syndronie so 
well known. 

5. Both these nerve-paths can he interrupted by section of the cervical sym- 
pathetic ; section of certain fibres of the cervical vagus ; section of the intrathoracic 
branches of the cervical x'agns ; section of the vertebral nerve ; section of eommitni- 
cating branches uniling the inferior cervical ganglion and 1st thoracic nerves with 
the (ith, 7th, and 8th cervical nerves and 1st dorsal nerves. 

To English and American readers — of whom there will be many — it w'ill appear 
strange that such a book should be -so ill-bound and that it should contain so many 
literal errors, especially in the large bibliography. The chapter on etiology is 
intensely disappointing, and is indeed little more than a blank ’"ignoramus'. Many 
of the diagrams lake hours to unravel, but the complexity of the subject is respon- 
sible for this. The photographs arc magnificent. The whole volume is fairly easy 
to read if one i)uts one’s elbows on the table: not otherwise. 

This great Avork is certain to have an immense vo^e in AVestern Europe and 
America, but the classical views of Allbutt and Mackenzie, the tom deforce whereby 
AVcnckcbach addressed the Iloyal College of Physicians of London in 1924, the 
writings of I>crichc, the work of Coffey and Brown in America, and the researches 
of Langley and .lonncseo, imist he consulted by those who embark on the procedures 
advocated. 
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let It be distant from the joint four inches, and three inches above the knee- 
and so likewise in the arm as occasion is offered. These things bein^ obsen-eri 
and noted then hrough the assistance of Almighty God, yon shall luckily 
establish this work by your good industry and diligence. But you must d 
^•cry eircumspeet and careful of all things which concern the methodical 
perfection of this work, that is, you shall have a great regard to the state of 
Ills body as also for evacuation and dieting. And after his body is prepared 
and purged, then the same morning 3^11 do attempt to cut off "the member 
be it leg or arm, let him have two hours before some good comfortable caudle 
or other broth, according unto the discretion of the learned Physician or 
Chirargion only to corroborate and strengthen his stomach. And in any- 
wise omit not but that he Iiave ministered unto him some good e.vhortation 
by the Minister or Preacher. And you shall advertise the friends of the 
Iiaticnt that the work you go about is great and not without danger of death 
for that many accidents or .syntomics {perils, says Arderne’s commentator 
two hundred years earlier using the same word] do run and flock together 
unto such great wounds, which desperate evils in such causes will many times 
admit no cure. Ail wiiieli being considered, tlien ordain the night before some 
good defensive and let it be applied two or three times about the member. 

“ All which being well considered 3-011 shall have in readiness a good 
strong form and a stcadN-, and set the patient at the very end of it ; then 
shall there bestride the form behind him a man that is able to hold him fast 


1)\’ both his arms, which done, if the leg be to be taken off beneath the 
knee, let there be also another strong man appointed to bestride the leg that 
is to lie taken off and he must liold fast the member above the place where 
the incision is to be made, i-cr\- steadily without shaking, and he that doth so 
hold should have a large hand and a good grip, whose hand ma3- the better 
stay the bleeding ; but in some bodies it will not be amiss to admit bleeding, 
specially in such bodies as arc of liot coniplc.vions and do abound in blood. 
And I have known through the skilfulncss of the holder not much above 
four ounces of blood lost at a time. But in weak bodies it may not be suffered 
to lose much blood, for blood is said to be the treasure, of life, for which cause 
a good holder is not to be spared. In like manner there must be another 
skilful man that hath good cxiicricncc and knowledge to hold the leg below, 
for the member must not be held too high for sta3-ing and choking of the 
saw, neither must he hold down his hand too low for fear of fracturing the 
bones in the lime it is a sawing off, .and he that doth cut off the member must 
be sure to ha\-c a sharp saw, a very good catlin and an incision knife, and 
then boldly with a steady and quick hand cut the flesh round about to 
the bones 'without staying, being sure that the Periosteum or Panicle that 
covercth the bones be also incised & cut with the ner\e that ^ 

betivcen the two bones of the leg which shall be done with 3'our incision 
knife. Ail this being ordcrh’' performed, then set 3-0111' saw as neai tie soun 
flesh as easily you may not touching it, and with a light hand spec 1 y sau 
it off. Then’ take of (a restrictive) powder as much as will serve your turn 
and mi.x with the said powder Pilorum Icporis torrefact. & ovoiuin a 
ana quantum sufiicet and let the Hare hairs, I sa3S be cut as ne as possi 
ma3'' be, so much as will bring it all to a reasonable thickness, an u len 
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powder is thus prepared, before you cut off the member, let there be in like 
manner made for the purpose three or four small bolsters or buttons fashioned 
in the top or upper part like a Dove's egg or as a sugar-loaf button fiat in the 
bottom to the compass of a French Crown, and round upwards as aforesaid 
and these you shall make of fine Tow according to art wrought up in water 
and vinegar, whereupon you shall supply some part of the restrictive. And 
when the holder of the member above doth partly release the fast hold- 
ing of his hand by little and little by which means you may the better per- 
ceive & see the mouths of the veins that are incised and cut, you shall 
place the round ends of these three or four small buttons and upon them 
presently, without tarrWng, place a round thick bed of tow made up in water 
and rdnegar so that it be fit, as near as you can guess it, to the compass of the 
stump or member that is taken off and thereon spread of the restrictive and 
upon that you shall lay another broader bed of tow made up as aforesaid, so 
large that it may compass the member over . . . and you shall tie on the 
large bed of tow, bemg cut first n-ith a pair of Scissors in four parts thereof, 
one cut right over against another, an inch long and somewhat more, that 
the said bed may be bound to with the more ease. And you shall tie the 
large bed to, as I said, with a ligature, which they call a chokeband, doubled 
two or three times, being flat and fully an inch broad and a yard long, and 
you shall place uiron these a double large bed of soft linen cloth and then 
with a strong roller of four inches broad and three or four yards long let it 
be artificially roUed and where as the blood beginneth to shew through all, 
in that place you shall specially lay a good compressor or thick bolster made 
of tow UTOught up in water and vinegar the thickness almost of a man’s hand 
and thin towards the edges and in compass of a Philip’s dollar more or less, 
as you suppose the greatness of the flux to be, and couch them close to in 
as many places as the blood doth show itself and thus, with three or four 
rollei-s and as many soft linen beds some single and some double with suffi- 
cient number of bolsters, some great and some small, you shall artificially 
stay the flux of blood : which order and way did yet never fail me, nor any 
other that have used the same according unto the order here prescribed. 
Some also do use to draw o^’er the great bed of tow a wet Ox bladder and 
pulleth it close up over the same, the which they tie fast to with the aforesaid 
ligature or chokeband. All which being orderly done then you shall easily 
as possible may be, carry the patient to his bed, har'ing a pillow made readv 
to rest the member on. Thus let him lie -with as much quietness as may be, 
keeping a convenient diet ; then the third or fourth day you shall have in 
readiness stupes of white wine with a recent roller, &c.” The parts may 
be burnt M-itli a bright cauterizmg iron which, says Clowes, “ is most excellent 
but that it is offensi\'e to the eye and bringeth the patient to great sorrow 
and dread of the burning and smart.” Master Gale’s powder may be used. 
“ which powder of his was a worthy invention and better pleased the patients 
than the burning irons which were, I say, very offensive unto the eye and 
yet the powder uTought with extreme pain and made a verj- great eschar 
& by that means the bones afterwards hath been cut off new 'again, as I 
have seen many times within the Hospital of St. Bartholomew’s and so did 
make a very long work or ever they were cured.” He invented, therefore. 
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a poM-dcr had jiot these disadvantages, “ the which I did f . • 

pvactiec in the hospital of St. Bartholome^^s, as it is well knot ™to? 
of the Sn.-g.ons that then served there, and yet live within this City of Londr 
wl.o were present will, me w],en I first put it in practice, at which time theS 
was taken off in one inorning seven legs and arms and so, by God’s 


ance, we stayed all their fluxes of blood without any pain unto them W 
only in the eomin-ession and close rolling and tenderness of the wound excented 
Not man>- days after the worshipful Maisters of the said Hospital requested 
me ^ylth the rest of the Siirgians to go to Highgate to take off a maid’s W 
which they had seen m the visitation of those poor houses. The said lee 
was so grievously eorrnplcd that we were driven upon necessity to cut it off 
above the knee, which we did perform by this order here above prescribed 
aiul wc stayed the flux and lost not much above four ounces of blood and 
so cured her after Avithin a very .short time.” 

Clowes sometimes ventured on more serious operations. For instance, 
“ There did come unto me to be cured a Gunner of a ship Avhich Avas danger- 
ously Avounded in the loAVcr region of his belly so that a great part of the 
Zirhus or Omentum did come out of the Around and also some of the intes- 
tines jiroffercd themselves to come forth likewise; but the patient did keep 
all very close and well till he came unto me. Then I caused him to lie down 
on a bed ufion his back and, after search made, I found the guts safe and 
not touched of the Aveapon ; then A\-ith a strong doubled thread I did tie fast 
the Zirbus, as close unto the Around as possibly aa-c11 I might, and then a 
finger breadth or thereabout.s I did cut off that part of the Zirb that lianged 
out of the Around, and so I eautcrised it Arith a hot iron almost to the knot. 
All this being done I juit again into the body that part of the Zirb Avhich I 
had fast tied and I left the jiiccc of the thread Jianging out of the wound, 
AA'liieli n-itliin four or five days after nature did cast forth. The thread, as 
I say. Iieing fast tied, then jirescntly I did take a needle Avith a double strong 
silk thread Avell Araxed, ArhcrcArith I did tliriist through both Miracli [the 
abdominal AA’all] and Si])liac [the jicritonoumJ on the right side of the Avound, 
but on the left side of the aaouikI I did jnit the needle but through Mirach 
only. . . . 'J'hns Arith good bolstering and rolling he rested till the second 
day. Ye sliall understand that immediately after he did complain of the 
grudging of an Ague and being thcrcAvilli sonicAA’hat distempered, presently 
tlicrc Avas opened a A'cin and forthArilh a gentle mollifying Clyster also. Then, 
sliortiv after his bleeding and purging, lie mended again and by this means 
his fcA-er aavis prcATiiled. Thus in foreshowing of the evils that happened 
in tliis cure von mav the casilier shun the dangers in others.” Also m 1580 

tlicrc AA-as one. William I\Ioueh, “a serving man Avho received a AvoArnd in las 
belly and tlic Zirb issued out of the Avound so broad in compass that it dm 
A’cry easily eoA'cr a great .square trencher, AA’hich AA-as cured likcAAise aai i le 
order and remedies afore rehearsed. Moreover in Anno 1586 a little girl o 
the age of ten or tAvelve years AA-as also AA-ounded in the belly vit i a 'in e u 
she carried in licr hand, so that the Zirb did come forth o tie aaouii 
compass of a man's hand, she being then in the coimtiy 
London. I did not use any cauteries unto this girl neither ye ™ ° . j 

ing man. The reason jjartly aa-us for that neither the patien s noi i 
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would willingly hear of the hot irons although it were said to be a safe and 
sure wav. Neither did I find any disconimoditj- for not using them, which 
girl was afterwards brought to London whom I likewise did cure in a verj* 
short time ; for the which the name of God be j^raised.” 

There is also the interesting “ cure of a man which received a notable 
wound in his head with great fracture of the skull and did moreover fracture 
the bone of the thigh called Os Femoris, by a fall out of a gallerj' in the Bear 
Garden, at that time when the Bear Garden did fall do-mi and did kill and 
hurt many.” Clowes operated immediateh% shaved the head, put his finger 
into the wound, found a fracture, enlarged the wound and could do no more 
because of the bleeding. He therefore plugged the wound and put on a 
bandage. Then “ I caused them to hang all his chamber round about with 
coverlets and other hangings and made it very dark and without any light 
or air but only by a candle because in this case air is very hurtful. Then at 
the second dressing, after I had opened the wound and taken away all things 
wherewith the wound was filled for the restraining of the blood I caused two 
strong men steadfastly to stay his head with their hands ; and ha'cing 
stopjDed his ears with wool then I did set on a trepan and so pierced the 
skull through both the tables in two places and then with an instrument 
called a Levatory, I raised up the depressed bone with great care and dili- 
gence for fear of procuring further accidents, which being done presently his 
speech amended. And upon Dura mater I found a good quantity of congealed 
blood which presently I removed for fear of pain and inflammation. After 
the blood with speed was taken away there was also veiy apparent to be seen 
a certain blackness upon Dura mater for the which cause I did put between 
Dura mater and the skull a fine piece of Larni dipped in Helle Bosamm. And 
there was good flesh brought upon Dura mater and the fractured bones being 
so loosed and borne up and in the place of these bones Nature supplied and 
ordained a good and perfect callus. And thus he was shortly after well and 
perfectlj' cured and made whole of the said wound of his head.” 

There is also an excellent account of a stout fellow who received a sword 
thrust through his sternum, the point of the sword coming out at his back. 
Clowes told those that were present that he greatly feared there was no wa}’ 
of cure, “ and so in truth I refused to dress him supposing that he would die 
under my hand. Then the wounded man desired me as ever I loved a man 
that I would dress him and take him in cure ; for (said he) my heart is good 
although my wound be great.” Clowes cured him, and five years after he had 
been made whole “ he did come to London part^ to see me and to give 
thanks and did show the place that was wounded both where the sword went 
in and where it did come forth.” 

The illustration of “ The Surgeon's Chest ” is reproduced from the 15SS 
edition. It appears again in the 1591 edition, but in that of 1596 it has been 
re-engraved, reversed, and materiall}' altered. The Arms of the Earl of 
Warwick are replaced by the Royal Arms with E. R. on each side. In place 
of the Stretcher j^anel there is a view of London showing Old St. Paul’s and a 
ship sailing on the Thames. The bottles in the Chest have been provided 
with stoppers, and the smaller chest standing by its side has been removed. 
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CHOLECYSTOGRAPHY: TOXIC EFFECTS OF THE DYES. 

A CLINICAL AND EXPERIMENTAL STUDY.* 

By BRUCE M. DICK, 

in-.MON-STUATon or aiti.icd axatomy re mr. uxivEnsiTY or edikburgh ; 

M’nOtCAt- CI.ISJCAE TUTOR IN' THE noYAU IKFinMABY, EDISBUBOH. 

ANJ) VICTOR G. H. IYAI.LACE, 

SURGICAL CLINICAL TUTOR IN THE ROYAL INFIRMARY, BDreBURGH. 

.•V VEUY strikin" lulv.nncc iii the radio-diagnostic investigation of cholecj'stic 
disease vas made by Isvarts Graham when he introduced sodium tetraiodo- 
j)lieno)]))it)ialcin for tiiat purpose. This neiv metJiod lias obtained wide 
])0]nilnrily and has stimulated a closer interest in tlie problems of biliar)’' 
diseases. Most writers on the subject refer to the not infrequent toxic 
manifestations tliat have been observed after the administration of the 
agent. These toxic symptoms may be local or systemic, and have varied 
widely in form /ind degree. Common jdienomena, in our experience, are 
varying degrees of ujqjer abdominal pain, nausea, vomiting, and diarrhoea, 
often attended by a vise of tcmpcratin’c. In those cases sliowing reaction 
we have been impressed by the frequency of pain or discomfort in the heiratic 
region. .As far as we arc aware, only one fatality lias been reported from 
the administration of the drug, wliicli was given in a dosage of 5-5 grm. 
(Iluddy).' 

Tlic olijeet of our commuuicatiou is to record some toxic effects of the 
drug wliieh lun’c not hitherto been observed, and har’e, in our opinion, 
an im]>ortant jiraclicid significance ; and also to jwesent our experimental 
investigations of the drug, especially in so far as they bear relation to our 
clinical exjrcricnccs. 

The first clinical case was one of acute h.-emorrhagic pancreatitis, which 
followed immediately after an intravenous injection ; the second was one of 
jaundice following administration of the drug; the third case recorded was 
071C in ■»vhich death occurred in a young jaundiced patient within thirty 
hours of the oral administration of the sodium salt. 

In the experimental study, wliich was carried out upon cats and rabbits, 
we have cndca\’ourcd to reproduce, as far as possible, conditions obtaining 
in the human subject. Particular attention was devoted to the following 
considerations : (I) The action of the drug on the pancreas ; ( 2 ) The action 
of the drug ujion the liver and the kidney in experimental common-duct 
obstruction ; (:J) Tlic mode and rate of excretion of the drug m conditions 
of biliary obstruction. 

* I’ron, the Dcpartnicats of Cliniei.1 .Surgery and EKperimcntal Surgery, University of 
Edinburgh. 
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CLINICAL RECORD. 

Case 1. — Robust miner, age 40, admitted to liospital on accoimt of dyspepsia 
of six years' duration. 

History. — The man’s symptoms had at first been of a rather mild character 
and took the form of a sense of tightness or fullness in the epigastrium soon after 
meals. Fatty foods disagreed ivith him, and a full meal of any sort resulted in 
troublesome flatulence. For two years before admission the sj-mptoms had been 
more distressing, and gnawing pain below the right costal margin was frequently 
experienced. Only on two occasions had the pain been very* severe ; it had then 
assumed a stabbing cliaracter and radiated through to the back and to the right 
shoulder-joint, and was attended bj- bilious vomiting. He had never been jaundiced, 
but he had noticed that his complexion had been rather sallow during the last year. 

Ox Anjtissiox. — ^The man was of average height and weighed about 12-1- stones. 
His appearance was that of good health, although lus complexion was rather muddy. 
Examination of the abdomen revealed the presence of deep tenderness and muscular 
resistance when firm pressure was exerted in the right subcostal area. 

The liistorj* and clinical examination were suggestive of gall-stone disease ; and 
as a means of confirming this diagnosis the patient was prepared for cholecys- 
tography ; 3-5 grm. of freshly prepared sodium tetraiodophenolphthalein in 40 c.c. 
of distilled water were given intravenously, with the usual precautions, at 8.30 in 
the evening. A feeling of nausea followed the injection. Three and a half hours 
after the administration the patient began to complain of severe pain in the upper 
abdomen and in the loins ; he spent a restless, uncomfortable night ; and on three 
occasions he vomited light-bromi material. 

In the morning the temperature was 100°, and the pulse-rate was 90. Pain 
was more severe and was continuous. Vomiting of a little dark material was repeated 
at intervals during the day. The ^•omit was never bilious in character. The patient 
had become decidedlj- ill and was considerably shocked, -with a rapid pulse ; and on 
examination the abdomen was found to be acutely tender and rigid in its upper part. 

Bj' the following day the man was gravely ill : pain was intense and retching 
was persi.stent : the abdomen showed considerable distention ; the skin was clammy 
and the h'ps were a little blue. 

OrF.iu\Tiox. — A tentative diagnosis of acute intestinal obstruction was made 
and the abdomen was opened. From the peritoneal eaxity about three pints of 
maroon-coloured thick fluid escaped ; and scattered spots of fat necrosis were noticed 
on the greater omentum. The small intestine was distended with gas. Tlie pancreas, 
though only moderately enlarged, was eonverted into a htemorrhagic mass. The 
gall-bladder was twice the normal size and was veiy" tliick-waUed ; it was packed 
tightly with small faceted stones. The common bile-duct contained several small 
calculi. It was not determined if a stone was impacted in the bih'aiy ampulla. 

As the man's condition became very critical, lus return to bed was hastened, a 
drainage tube being placed in the region of the pancreas. Death occurred the same 
day. Permission to make a post-mortem examination was not obtained. 

CoMiiEXT. — Tlie weiglit of the ding administered was 5-5 grm., wliicli 
was the customary dose employed at tlie period when the patient was in 
liospital. It must be recognized that this dosage was in excess of that 
originally recommended by Evarts Graham. 

As this acute abdominal crisis ajipeared within three and a half hours 
of the giving of the drug, our suspicions were strong that the drug had been 
res23onsible, in some way, for exciting the onset of the crisis, especiallv as 
the jJatient had been in good health immediately before its administration. 

Case 2. — tl’oman, age 50, admitted for pains in her joints and indigestion of 
three years’ standing. 

History. — The patient had noticed that her appetite was failing and that many 
of the common articles of diet, such as potatoes and thick soups, disagreed with her. 
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After a heavy meal she had pain in the upper abdomen, aceompanied bv liafnip 
whieh produced a sensation of choldnu. For nine months sh^Vna i, i 
attacks of sharp pain in the right hypochondrium soon after fo^d, Sttendfd bv nam®' 
and licadache, and occasional shivering attacks. ‘-renaea b\ nausea 

• of sallow complexion and of flabby build 

weight lOj stones. Her temperature was subnormal. Examination of the ^ ’ 
showed the presence of slight tenderness on deep pressurT below the rLv.t^ 
margin at the outer border of the right rectus. 

Il,nt ■':^.'’^er-nn'^nr h''"' read}' for cholceystography as th.e symptoms suggested 
that a lesion of the gal -hladder was responsible for her dyspepsia ; 3-5 of 
sodium tclraiodop icnolphthalein in 50 c.c. of water were given intravenously^Ts 30 
in the evening. 1 here was no immediate reaction after the injection. In thready 
part of the night he patient complained of headache, and shivered once or S 
At _ n.in. the headache was more severe and she felt very sick. Nex-t day it was 
noticed that she was slightly jaundiced, this being most evident in the sclera 
Ihc temperature had risen to 90“; and pain and increased tenderness were present 
in the right subcostal region. Jaundice persisted for two days and oraduallv 
heeanie less evident. ^ 


In the radiograms the gall-bladder was not outlined. 

Oi-Kii.^Tios.— The gall-bladder was of normal size ; its walls were thickened and 
if container! two large .stones and a small one. One of the large caleuli was a pure 
cholesterol stone and was gripped .securely at the neck of the gall-bladder. Bile was 
absent from the gall-bladder, its jilacc being taken by a small quantity of clear 
mucoid Ihiid. There was no stone jircsent in the common bile-duct. The pancreas 
was enlarged and was extremely tough and fibroid in consistence. Cholecystectomy 
was jicrfornied : recovery was uneventful. 


Co.MMi’.NT. — I'lic oeeurrciicc of jaundice following an injection of sodium 
tctrniodoplienolplillialcin lias not been noted before. The eause in this case 
is not clear. Xulhiill- mentions a ease in his experience in which existing 
jnnndiee was increased by the exhibition of the drug intravenously. 


Case 3. — TJiunarricd girl, age 20. of strong physique, admitted on account of 
attacks of abdoiiiiiiiil iialii and jaundice. 

IIiSToav. — The patient was strong and healthy until three months before coming 
to hospital. During that time she had had repeated attacks of fairly severe pain in 
the right upper <nnidranl of the abdomen and in the right iliac fossa. The attacks of 
jiain seemed to come on after severe exertion, and on an average she had two in a 
week ; she fell r|uite well in the intervals, and her appetite remained good. On 
three oceasions the attacks of pain were attended by vomiting; and for sometime 
before admission she had been troubled with flatulence after meals, -^ter two of 
the iiainful attacks she had been slightly jaundiced, but the jaundice quickly Passed 
awav. 'The attack whieh eulminatcd in her admission to hospital was attended 
hv decjicr jaundice, whieh had been present for six days before she came under 


obscrvatioii. • x i i a 

On .Admission.— Except for the moderately deep jaundice the patient looked 
strong and well. TemiKTaturc 99“ ; pulse-rate 85. The stools were pale and bulky, 
and the urine was dark from its bile content. On abdominal examination the patient 
was foiiml to have tenderness over the upper part of the right rectus muscle, and 
a slight amount of muscular rigidity was present there. 

The patient, though young, was thought to be suffering from ‘ 

preparation was made for cholecystography ; 10 capsules, ‘^aei con . , ° 
of sodium Iclraiodophcnolphthalcin. were given by the moiit ‘ . j „ g]°g 

followed by sips of bicarbonate of soda in water. 

suddenly became very restless and noisy, and vomited. nco temperature 

present' for a short; time, followed by complete 

and pulse-rate remained normal. In the e\ening Tinid and the teeth 

had a convulsive seizure in which the head and neck ec. ^ 
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tightly clenched. Unconsciousness followed, and she died early the foUo^ving 
morning, about thirt}' hours after the administration of the sodium salt, and six 
days after her admission to hospital. 

PoST-JiORTEJi Ex.\5iix.a.tiox. — The liver was normal in size and was pale in 
colour, having a distinctly fattj' appearance. Gall-stones were not present in any 
part of the bDiarj- tract. No undissolved capsules of the drug were found in the 
alimentarj’ canal. The kidneys appeared normal to the naked eye. 

Histological Jlcport on Sections of the Liver and Kidney. — Liter : ‘‘ Tlie appear- 
ances are verj' suggestive of acute yellow atrophy. There seems to have been both 
cirrhosis and fatty degeneration. The liver is congested, and numerous leucocjdes 
are massed together at the centre of the liver lobules, suggesting a phase of hepatitis, 
perhaps of portal origin.” Kidney : “ Large hoemorrhagic areas are seen in the 
kidney, and the tissues show leucocj'tic infiltration 

CoMJiENT. — It Avas difficult to decide whetlier this case Avas primarily 
one of acute yellow atrophy or of simple catarrhal jaundice. The patient 
did not appear to be A'ery ill, and there was no contra-indication to the use 
of the sodium tetraiodophenolphthalein. It seems certain, hoAveA-er, that the 
administration of the drug accelerated the course of the patient’s illness and 
contributed to its fatal ending. 

EXPERIMENTAL INVESTIGATION. 

Animals Employed. — The effects of intraA-enous injections of sodium 
tetraiodophenolphthalein were inA'estigated in both eats and rabbits under 
A'arious conditions. Cats Avere selected for the study of the action of the 
drug upon the pancreas because of the resemblanee of their biliarj'-duct 
system to that of the human subject. All operations were carried out under 
ether anscsthesia and Avith a sterile technique. 

Dosage. — dosage of 0-05 grm. of sodium tetraiodophenolphthalein per 
kilo, body weight of the animal AA'as employed ; AA'hen smaller or larger doses 
Avere giA'en, reference to that effect is made in the descriptions of indiA'idual 
experiments. The technique of intraA-enous injection was carried out AA’ith 
the same precautions as in the case of human beings. Some of the experi- 
mental animals and their controls Avere killed with ether, others AA-ith hydro- 
cyanic acid. 

Chemical Analysis. — This AA-as carried out upon bile, pancreatic juice, 
and urine. The method AA-as based upon the estimation of the total iodine 
content of the particular fluid, and was an adaptation of the method recom- 
mended by Kendall® for another purpose. 

THE ACTION OF SODIUM TETBAIODOPHENOLPHTHAIEIN 
ON THE PANCREAS. 

The Excretion of the Drug by the Pancreas. — Pancreatic juice was 
collected from the cat by a cannula inserted through the duodenum into the 
pancreatic duct. 

In the cases in which the bile-duct AA-as left jJatent, none of the drug was 
detected in the pancreatic juice after an intraA-enous injection. 

In cats in AA-hich the common bile-duct AA-as ligatured, and which were 
given an intravenous injection of the agent, it was found that the pancreatic 
juice iiiA-ariably contained small but appreciable amounts of the drug. In 



36-1 THE BRITISH JOURNAL OF SURGERY 


eonciitions of bilinry obstruction the drug was detected at intervals ranmnn 
from SIX- to forty-eiglit hours after intravenous injection. In one samnl! of 
pancreatic ju.ee, taken from a eat twenty-four hours after ligatmrottS 
common bile-duct and injection of the agent, 0-00011 grm. of sodium salt 
foiiiul jii 1 c.c. of piiiicrcatic juice. 


Gross Effects of Hie Drug on the Pancreas. — 

Jsxi'iuiijfi'.NT ].--Cat D.C. 1 . Weight 3-5 kilo. Inferior pancreatico-duodenal 

artery jicrfiised will, 0-1 gnn. of sodium salt in 30 c.c. of physiological saline. 

Jlcstili. DeaUi ui 10 hours. Diffuse hannorrhagie extravasation into head and 
hotly of ptnicreas. \\iticsprcad redema of peritoneum and retroperitoneal tissues 
.ticaltcrcd iiatclics of hit necrosis in peritoneum near the pancreas. 


lixi'miiMiiN-r 2.— Cat D.C. 2. Weight 4-5 kilo. Cannula passed alon- pan- 
creatic duct via the duodenal papilla ; 0-0.5 grm. of sodium salt in 1 c.c. of distilled 
water injcclcfl very slowly into the pancreatic duet. 

]{csiill . — Death in 0,1 iionrs. Hannorrlmgic extravasation into head of pancreas, 
also at one place in body of organ. Fat necrosis seen in organ itself and in peri- 
toneiirii at root of the transverse mesocolon. 


The above two cxpcriiiicnts were undertaken to obtain a measure of the 
gross aclioii of tlie drug when it is brought into direct contact with the pan- 
creatie (issues, 'i’lic results do no more than illustrate the toxic character 
of the drug wlieii adiiiinislcied in large doses. 


The Action of the Drug on the Pancreas in Normal and Abnormal 
Conditions. — (l) lu tlic rabbit and cat no changes, naked-eye or microscopic, 
were <leleele<l in tlic pancreas after a .single intravenous injection of the 
sodium salt, (2) In rabbits in which tiic common bile-duct was ligated before 
llie iiilravenoiis iujeetion of llic drug, the changes were very striking. Nine 
such c.vprrimeiils wore jicrformcd : in four instances the rabbits died within 
(!iir(y-six hours from aeulc liicuiorrhagic pancreatitis with fat necrosis, local 
or disscmiiuited. In two iiistauecs tlicre ivas marked swelling and pallor of 
the gland, with a few patches of fat necrosis on its surface. In the remaining 
(Iirec rahhils no eliaiigos were observed. 


I'lxi'r.itiMi-.NT. — barge brown rabbit D.P. 5. Weight 3-2 kilo. Intravenous 
injection of sodium tetraiodojihcnoljihtlialcin live hours after ligature of the common 
bile-duct. Dosage (1-1 a gnu. 

lirsull . — Died about 1-t hours later. Abdominal wall ver>' cedematous in region 
of operation wound. I'eritoncal cavity contained 2 oz. of sero-sanguineous fluid. 
There ivas c.xlcasii'e bieniorrbagic extravasation into the head and part of the body 
of the pnocmjs. nccro^i.'j was present on the surface of the pancreas and in the 

afljaccnt peritonciini. A sulicapsiilar Jwmorrlmge ivas present in the leit kidney. 

The above striking effects were not observed in the cat under similar 
conditions. In (iiis animal the pancreas became a little enlarged ; microscopic 
sections of the organ demoustraled a marked degree of vascular engorgement, 
but no dcgcncnilivc cliangc.s in its glandular structuic. 


The Effect of Bile containing Sodium Tetraiodophenolphthalein on the 
Pancreas. — Cals were used for these experiments. 

Exi*Eiir.ifKXTAr. Tecunique.— The tluodemim was opened opposite the 
biliary ampulla, and a fine glass cannula was passed into t le mam 
duct fov 0 distance ot lull? an inch; 0-5 c.c. ot b.le, mthdi-ann from the 
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animars gall-bladder, was injected by a syringe into the pancreatic- duct 
system. Very gentle pressure was employed, and twenty to thirty minutes 
were taken to complete the full injection. When the animal had pre\-iously 
received an injection of sodium tetraiodophenolphthalein, the concentration 
of the dmg in the gall-bladder was estimated chemically in each instance. 

The experiment was carried out on five animals. In each case a control 
experiment was performed with bile uncharged with the sodium salt. In 
three of the experiments and their controls the animal had been fasting for 
eighteen hours ; in the remaining animals digestion was in progress at the 
time of operation. 

Exterijient. — ^Female cat. D.P. 5. Weight 2 kilo. Injection of 0-5 c.c. of 
animal’s own bile taken from gall-bladder five and a half hours after an intravenous 
injection of 0-1 grm. of sodium tetraiodophenolphthalein (O-i grm. of bile contained 
0-0077 grm. of the salt). The pancreas assmned a mottled-brown appearance, due 
to tbe bile staining. Within five minutes of the perfusion of bile the overljdng 
peritoneum had become verj" glazed and cedematous. Witliin fifteen minutes of 
the injection the pancreas had become 
very congested, especially in the region 
of the head, and a blotchy brick-red 
discoloration made its appearance. 

.Wter tliirty minutes a few scattered 
capillary htemorrhages were noticed in 
the head of the organ. At the con- 
clusion of the operation the peritoneal 
CEdema and tbe general blotchy suffus- 
ion of the pancreas had increased, and 
the bile staining had faded consider- 
ably. 

Jicstilt . — Death in 30 hours. 

Post-mortem Examination. — Pan- 
creas very red and congested tlirough- 
out and swollen to tudee its normal 
size. Small areas of extravasation of 
blood present in head and body of 
organ. Xo bile staining persisted. 

Fat necrosis well marked in upper part 
of greater omentiun, and in peritoneum 
around the pancreas, especially at the 
root of the me.socolon. 

^Microscopic Appearance of the 
Pancreas. — Gross disorganization of 
structure. In some places there was 
massive necrosis of pancreatic lobules ; 
in others only the centre of the lobules showed necrosis. In some parts tbe pancreas 
appeared normal. In some areas diffuse extravasation of blood was present, in 
others merelj^ capUlaiy haemorrhages. (Fig. 246.) 

CoxTROL. — ^Female cat. Weight 2-5 kilo. Injection into pancreatic duct of 
0-5 c.c. of animal’s own bile. Pancreas coloured yellowish-brorvn by the injection ; 
twenty to thirty minutes after the injection the pancreas was a. little swollen and 
peritoneal cedema became evident. The panereatic swelling and rcdema were 
never so marked as in the above experiment, nor was the mottled red appearance 
reproduced. 

PcsuJt . — Cat made a quick recovery, took food willingly, and rapidlj- resumed 
its normal activities. Killed at the end of two weeks. 

Post-mortem Examination. — ^Pancreas a little swollen and of a pale yeUowish- 
wbitc colour. Xo fat necrosis present in the pancreas or at a distance. 



Fic, 24C . — Cal D.P. 5. Microscopic section 
of pancreas of cat -wliicli died of acute pan- 
creatitis following injection of 0*5 c.c. of bile 
containing sodium tetraiodophenolphthalein. 
^ote disorganization and necrosis of pancreas, 
with extensive hjemoirhages. 
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-^wcamiicc of Pancreas.—SUght perilobular ccdema was 
1 C finei blood-vessels and capillaries were engorged with blood. There wptp'^' 
ucniorrhage.s. The finer jiancreatie ducts were normal in appearance. '* 

Ilic acini of the gland stood out clcarty and the component cells were in most 
places normal ; here and there masse.s of acini showed eloudv swellin^^ and slioiu 
hyaline degeneration. In no part was there any cellular necrosis. ° 


In all of the five cats in which the pancreatic ducts were perfused with 
bile containing soclinni tctraiocbpiicnolphthalcin, death occurred within two 
to fi\'c days. In cacli case death was due to acute pancreatitis with fat 
necrosis. Tiic live animals in which bile alone was employed recovered and 
were little affcelcd by tlic operation. No differences were noticed, in the 
effects on the pancreas, Iietwccn the animals which were fasting at the time 
of ojicration and those which were digesting. 

As a further control of the sup|)oscd toxic effect of the drug on the 
pancreas the following cxiicrimcnts were carried out : — 


KxiT.ui.'ir.Nr. — (’at D.r. 11. AVcight 



Kk!. lM7.— C(i( D.P. 1 1. .^[iyr 3 'C 0 |)ic spetion 

of pnnen'AH of fot nfi<T injt’ftiou of (MIKJS 
.Hotiiiiiii trtraio(Joj)h('iniIi)lul»of<MO in 
iionnnl into tia' panrn'alir Note 

coll ilom'nrratioii aiul lom of normal acinous 
arraii"cmciit. 


2-2 kilo. Perfusion of pancreatic ducts 
with 0-5 c.e. of normal saline containmrr 
an amount of sodium tetraiodophenob 
plitlialcin equal to that present in 0'5 
c.e. of bile from the gall-bladder after 
an intravenous injection of the agent. 
In this cat O’OOS grm. was employed. 

ncsiilt. — Animal remained verj’ 
listless and inactive for a few days 
after operation and took no food; 
became very thin and weak. Killed 
on .sixth day after operation. 

Posl-inorlem Eramination. — Pan- 
creas was about twice its normal size 
ami had a lardy milky-white appe.ar- 
anec. The individual lobules of the 
organ stood out in abnormal promin- 
ence .mid there was a general cedema 
of tlic whole organ. Patches of fat 
necrosis ivcre present in the pancreas 
itself, in the gastric peritoneum, and 
around the portal vein. 

Ilistnlogiml Appearance of the Pan- 
creas. — ^TJierc was an almost total loss 
of the normal acinous structure of the 


glntid lobules. The lobules themselves 
had the appearance of being fused 
together. There was a general desqua- 
ualion of the iieiiioiis epithelium, and also of the epithelial lining of tiie pancreatic 
luels. In places whole blocks of acini were undergoing ® 

olaecs were perfectly noriiinl acini seen, and these ‘ ^ 

jf ttic organ. There U'cre no caiu'ilary hiemorrhagcs. (i’lg- 


ExrmuMKNT.-Cat D.P. 12. Weight S-2 kilo. Perfusion of pancreatjc tet 
with 0'5 c.e. normal saline. Animal was allowed to reco\er, , 

Pcsull. — Pancreas looked normal in colour. There was no spelling of the or^, 
and no oedema. No fat necrosis. , ,r.„s 

Hislological Appearance of (he Pancreas. — ^No departure roi 
detected. 
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THE ACTION OF SODIUM TETHAIODOPHENOLPHTHALEIN UPON THE LIVEB 

AND KIDNEY IN EXPERIMENTAL COMMON BILE-DUCT OBSTRUCTION. 

Gross Effect of the Drug on the Liver. — 

E.NTEniMENT. — Cat L.AV. 3. AVeight 3-2 kilo. Left hepatic artery perfused 
with 0-1 grnj. of sodium salt in 5 c.c. of ph 3 'siological saline. 

JicsuU . — Death after 1-J hours. Liver was like j'ellow ochre in colour, especiallj^ 
the left lobe. Microscopically, the left lobe of the liver showed complete disintegra- 
tion of its lobular structure': extensive cellular necrosis was present throughout. 
Similar changes, though less marked, were present in the right lobe. 

Effect of the Agent upon the Liver in Experimental Common Bile-duct 
Obstruction.— -As compared with normal animals and control animals, it was 
found that the drug was badly tolerated in animals in which the common 
bile-duct had been ligatured previously, collapse and sudden death occurring 
more frequently after the intraven- 
ous injections. Animals in which 
the common bile-duct was ligated, 
and which had receir-ed three injec- 
tions of the drug over a period of 
seven days, showed more adr-anced 
degenerative changes in the liver 
than was the case in normal animals 
receiving the same dosage. 

CoMMExf. — These experiments 
illustrated that the drug had a 
greater toxicity upon the liver in the 
presence of obstructive jaundice. 

Histological Changes in the 
Liver of Animals with Common 
Bile-duct Obstruction after a Single 
Intravenous Administration of the 
Drug. — The most constant change 
was in the cytoplasm of the liver 
cells, which became oedematous 
within foity-eight hours, and showed 
definite granular degeneration with 
^■acuolation ; the normal nuclear staining was iJreserved, and the structure 
of the li^■er lobule unaltered. The cellular changes were general in their 
distribution throughout the organ. (Fig. 24S.) 

The Effect of the Drug on the Kidney in Biliary Obstruction. — The 

changes observed in the kidney were never more than slight when diagnostie 
doses were cmiDloyed. The only constant change seen in microscopic sections 
was a general A'ascular engorgement of the whole organ. In a number of 
cases the glomeruli were swollen and the epithelium of the convoluted tubules 
showed an early stage of cloudv swelling ; the cells of the collecting tubules 
were unaffected. • 



Fig. 248. — Microscopic section of liver of 
cat, Idlled forty-eight hours after ligature of 
coinraon bile-duct and injection of sodium 
tetraiodophenolphthalein (0*05 grm. per kilo). 
Xote vacuolation and granular degeneration 
of the cytoplasm, and that the nuclei are 
Auiaffected. 
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THE MODE AND RATE OF ELIMINATION OF SODIUM 
TETHAIODOPHENOLPHTHALEIN WHEN THE COMMON BILE-DUCT 
IS OBSTRUCTED. 

Ihc drug was eliminated almost entirely by the kidneys Avlien the biliaw 
route of c.vcretion was nna\.ailable. The rate of excretion was very slow 
The agent was delected in the nrijie as long as eighteen days after an intra- 
vcnoiis injection ,■ 5 to 10 per cent of the salt was excreted by the kidneys in 
the first twenty-four hours after the intra^.enous injection. The follo^Yinn 
table shows the rate of c.xerction over a period of six daj's in a cat weighing 
3-S kilo, and in Avhich the common bile-duct was ligated immediately before 
an intravenous injeetion of 0-19 grin, of sodium tetraiodophenolphthalein. 


Qii.vNTrrv OF uiiixi: CoLuXTiri. 
Ill- tUT/iirr/.ii 


WiaciiT OF Someji Salt i.v 
i.Mcn Sa'ifli; of unrsu 


ll.A C.C. 


Ill first 2!) 


0-0012 crni. 


oo 

V 

i 

Iionrs - ; 

o-oo.A2r. „ 

0-00212 „ 

18 


. ♦ . . 

0-0021G „ 

20 .. 



000] 8 „ 

.•17 .. 


. . . . 

000U4 ., 

1-t .. 


. . . . 

0-00800 ,. 

8 


. . . . 

O-OOOt-J „ 

2.-. 



0-0025 

-W ., 




o-oooo ., 

'J'oliil 2.7f e.e. 


.. } 

1 

0'0:)5T7 grm. 


Qiianlity of bile obtained jmst mortem from gall-bladder and ducts in 
same animal = la e.e. 

Quantity of sodium .salt in this volume of bile = 0-135 grm. 

Ilcncc 0-170S grm. of the 0-19 grin, administered was accounted for in 
the bile from the gall-bladder and ducts and in the urine which was collected. 

Quantity of tlic sodium salt c.xcrctcd in six daY's = 1S-S3 per cent, of 
which 5 licr cent was cxerclcd in the first twenty-four hours. 


DISCUSSION AND CONCLUSIONS. 

From our clinical experiences and experimental findings it appears that 
the use of sodium tetraiodophenolphthalein in diagnostic doses is not free 
from risk in certain circumstances. 

In the absence of other contributory factors, normal bile containing 
sodium tetraiodophenolphthalein introduced e.xpcrimcntally into the pan- 
creatic ducts is suificient to produce acute pancreatitis. It may thus be 
inferred that in cases of cholelithiasis in which stones are present m the 
common bile-duct, and the conditions arc otherwise favourable for the retro- 
jeetion of bile into the pancreas, the danger of acute pancreatitis occurniig 
will be much greater if the regurgitated bile contains the phenolpht ia ein sa . 

In obstructive jaundice the normal route of elimination of t le rug is 
unavailable, and small quantities arc excreted in the panel eatic juiee. n 
animals with experimental biliary obstruction, espeeialY is,] vas 
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found tliat patliological changes occurred in the pancreas, ranging from simple 
vascular congestion to ha?morrhagic pancreatitis. The conclusion to be 
drawn from tliis is that tliere is risk of damage to the pancreas by the adminis- 
tration of the agent to jaundiced patients who have clironic obstructive 
lesions of the biliary passages. 

Case 3 in the clinical record illustrates the toxie effect of tlie drug in 
jaundice. Tlie pathological clianges which were experimentally produced in 
the liver lend strong supjjort to the ojDinion that the toxicity of the drug on 
this organ is greater wlien biliary obstruction is present. In this case, how- 
c\’cr. the li\'er was probably the site of a pathological lesion, and it is 
reasonable to believe that the dnig exerts a greater to.xicity on an organ 
whose function is already impaired. 

.•Although the agent is eliminated by the kidney in biliary obstruction, 
no ill effects apparently ensue in the normal kidney ; nor, indeed, is this to 
be e.xpected, as the rate of excretion is slow. 

In justice to this valuable diagnostie method and to its originator it 
should be emphasized that, in two of the cases we have reported, larger doses 
than arc now known to be safe were employed. The reeorded cases were 
selected from many hundreds in which the drug had been exhibited without 
ill effect. 

SUMMAHY. 

1. The toxic manifestations which appeared after the administration 
of sodium tetraiodophenolphthalein in three cases are recorded. In the two 
fatal cases larger doses than those recommended by Graham were employed. 

2. The injurious effects which the agent may in some circumstances 
produce on the pancreas are detailed. 

3. The dangers of the use of the drug in cases of obstructive .jaundice 
are indicated. 

4. In obstructive jaundice the diug is eliminated, almost entirely, in the 
urine. An estimation of the rate of excretion has been given. 

5. The results of an in^■estigation into the action of the drug on the 
normal kidney are described. 

Vi'e arc indebted to 5Ir. A. A. Scot Skirrtng for his permission to publish 
Cases 1 and 2, and to Mr. J. X. J. Hartley for Case 3. We desire to express 
our thanks to Professor D. P. D. Wilkie for his helpful direction and criticism 
in the conduct of the experimental work. For his advice and suggestions 
in connection with the chemical investigations we are obliged to Professor 
G. Barger. 

We owe thanks also to the Trustees of the IMoray Endomnent Fund and 
the Medical Research Council for grants which enabled us to defrav the 
expenses of the research work. 
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RUPTURE OF THE URETHRA. 

Ky HAMILTON BAILEY, 

suimi'.os TO Tin: i>i;i)u:v road iiosriTAi., ninjaA'ciiAir. 

“ Buplure of the iircllim is one of the most serious of accidents, and unless your 
skill can prcvcnl tlie development of a stricture, you arc presiding at the opening of i 
life-tong tragedy.’’ (liulhnjoril Morlmn.) i g oi a 

“Every rnpliire of ttic iirctlira, even the slightest, is a potential stricture.” [Boed'el.] 


RUPTURE OF THE BULBOUS URETHRA. 

It i.k (lotil)lfiil if (Iierc i.s ;i traiimntic le.sion in the tvhole range of surgery 
where Ihe njitnro of the violence i.s a.s .stcrcotypctl as in rupture of the hulb of 
I lie urethra. .Ahnost wiflioiif e.vecption there i.s the history of a fail astride 



Kifi. — Coinplotc 

fron» the nionhis.) Tho 
grnph wns toUoii. 


ruj)t\iro 

pntjcnt 


of tlio bulb of the urethra. (Blood is tncklini; 
had tnllou astride n fevr hours before the photo- 


a projecting object {Fig. 219). 
received a ‘kick in the crutch’, 
cases of rupture of the urethra 


Tlie exceptional case is udtere tlie patient has 
In studying the records of twenty consecutive 
admitted to the Liverpool Royal Infirmary 
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during the i^ast decade, I noticed tliat in only one instance ^vas the jiatient 
a niai-iner. In days gone by sailors working aloft were particularly liable 
to this accident, but with the passing of the windjammer this relatively 
high incidence has been much reduced. To-day rupture of the urethra is 
principally an accident of industrial life. A re^-iew of any collected series^’ -> 
of cases of this jiarticular accident will reveal that a considerable percentage 
are bovs. This percentage, though noteworthy, is not quite so high as is 
sometimes stated.® On an average, rather more than one quarter are under 
eighteen years of age. 

Two outstanding features of a niptured urethra are haemorrhage %-ia 
the meatus and the presence of a iierineal haematoma. Legueu® states that 
the gravest ruptures ha^'e the largest haematomas. Within the past year 
three cases ha'\'e come under my observation in which the perineal haematoma 



Fig. 250. — Rupt\ire of the^ bulb of the corpus spougiosum ■with extravasation of the 
blood into the scrotum. In spite of the magnitude of the haematoma, the urethral 
mucosa was hnrdiv damaged. 


was very extensive, and in one of these (Fig. 250 ) the e.xtravasation of blood 
was considerable. Yet on further examination it was found that the 
mucosa was comparatively intact. It is quite clear that the bulb of the 
corpus spongiosum may be severely damaged, and its ensheathing en^'elope 
broken, whilst the mucous membrane remains untouched. 

Hannorrhage via the meatus is certainly good evidence that the mucosa 
is involved, but its profusion is no giude to tlie severity of the rupture. 
Some time ago I sau' a patient who, three days previously, had stejjped on 
to the lid of a pavement coal-hole which was not securelv in place, with the 
result that one leg went douai into the cellar whilst the perineum bore the 
brunt of the fall. For tliree days severe urethral hemorrhage had con- 
tinued, and the patient was profoundly anemic, yet an exploring catheter 
readily slipped into the bladder. 
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Rclcntioa of uriac is usual after these urethral injuries. It is due t. 
a rcOcx spnsn, of he compressor uretJuvc. Proof of this is afforded ^ 
tiic fact that Uie bladder is soniefimcs emptied as soon as the patient ' 
ful y amcslhcl,r.ed (Ileit.-Poyer^). This spasm of the eompressor^pre^l 
C.V ravasatmn for many hours. Extravasation of urine di to a mpS 
balboas arcfhra ,s noK rarely .seen, and usually signifies that thf cafe 
lias been ne-deeted. On the other hand, u'hen the rupture is ahve th 
compressor, c.vlra vasal. on into the cellular tissues of the pelvis ocems earlv 

I he triad of signs of a raptured bulbous urethra are urethral hsmor- 
liiagc. a pciau'a! ha-ma(otua. imd retention of urine — to which may be added 

a fourth, pain. These, hower'er, afford hut 
little clue to the severity of the mucosal tear. 
Tlierc is as }-et no method by which the e.vtent 
of the lesion can be inspected convenient! v. 
-icro-iircthroseops' in the presence of hsemor- 
rhage is absolutely contra-indicated, beeause 
of (he danger of air embolus. The posterior 
urethroscope in whicli water dilatation is used 
is free from this danger, but this instrament 
is seldom at hand in an emei-gcncy. 

Tlic usual method of differentiating between 
a complete and an incomplete? lesion is by 
sounding, and for this puqrose there is no 
belter iustrunxent than tlie conde catheter, the 
nose of wlvieh can be readily made to follow 
the roof of the urethra. Instrumentation 
should only be carried out after the anterior 
urethra has been thoroughly washed out with 
a mild antiseptic solution. The almost uni- 
versal practice of casualty officers and others 
of attempting to pass a catheter with only 
ordinarv precautions, and the mild infection 
of the lacerated tissues which thereby ensues, 
proli.ably a«?onnt for a large number of traumatic strictures. The sounding 
should be carried out in the operating theatre, where asepsis can be assured 
and oticrativc measures can be imdcrlahcn immediately in necessaiy- cases. 

If urgent relief of retention of urine is needed before these facilities are 
at hand, such as mav be Ibc ease in remote districts or at sea, catheteriza- 
tion is .sii!) coiitra-indiealcd. The bladder should be emptied by suprapubic 
aspirafion. In cases of rujiturcd urethra or suspected rapture promiscuous 
caUicterization must be .stopped. The catheter can be withheld, even in 
the direst cmcrgciicv mider the most extenuating circumstances. A case 
of what proved eventually to be complete rupture of the urethra occurred 
on board ship four days out from Havre. Catheterization was ^ 
retention being rcliei'cd bv repeated suprapubic punctures un i . 

readied port, u-l.en the pa’iient was transferred to hospital. Extravasation 

did not occur. (Marion.**) 



iV/J, — i/Jto 

llir* o.-iV'* of ocrrjr.’^ r/irfr 

111*' iHtnvjx'lvir Hn’Uini m 
nipitirf'fL )n ruptHrt'iH 
th'* (tf 

iin'vcats /•.vfnivavitjon ff>r i»i>ny 
h<Mir*. A» Kxtrju'Avitifjn curly; 
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INCOMPLETE RUPTURE. 

Incomplete rupture of the urethra is too often looked ujjon as a trivial 
accident, especially by the patient, -who can onh' -n-ith difficulty be persuaded 
to attend for regular inspection after he has left hospital. For man}- years 
French surgeons, 1.2, 7,9 have devoted much thought to this subject, 

have insisted that the tied-in catheter, and the eoncomitant infection, is the 
most potent cause of stricture formation. In this country the tied-in catheter 
still appears to be much in vogue for the treatment of incomplete rupture. 
I ha^•e seen it in use at every hospital in rrhich I have vorked. 

Reginald Harrison, as long ago as ISSO, advoeated perineal section 
as the safest jdan of diminishing stricture formation in these cases. It 
would be sound teaching to insist that all cases of incomplete rupture 
in which bleeding from tlie meatus has occurred require perineal drainage. 
A catheter brought out in the irei-ineum behind the point of the rupture,^^ 
and retained for forty-eight hours, is not open to the foregoing objection, 
and can only do good b}' keeping the urine away fi-om the damaged 
mucous membrane. 

W. J., age 29, complained of increasing d 3 -suria. Four months pre\’iousl 3 - he 
had fallen astride, and hnjmorrhage liad occurred from the meatus. He had been 
treated by an indwelling catheter, and was detained in hospital for a few days. 
L’rethroseopy revealed a dense bulb stricture, and only a whip guide could be 
passed. Internal urethrotomy and subsequent dilatation proved most satisfactorj-. 

Examples of severe stenosis following an apparently trivial urethral injiu}’ 
are common. 


COMPLETE RUPTURE. 

The difficulty which is sometimes encountered in locating the posterior 
end of the divided urethra within braised, blood-stained tissues, is a b}-word. 
Dupla}' spent one and a half hours, and Desguin^- two and a half hours, 
looking for this elusive structure, and many times a fruitless search has been 
abandoned. In order to or-ercome this difficulty numerous methods have 
been devised, some of which are most ingenious. 

Methods of Fixdixg the Posterior Exd of the Divided Urethra. 

1. “ Go over the whole area with a director, exjiloring each orifice, each 
depression, and each little reddish nodule.” (Lejars.^^) 

2. The urethra appears white when sponged clean of blood. (Warren.^'*) 

3. The vesical end of the urethra will be found further forwards than 
you are inclined to think. (Current London teaching.) 

4. The urethra ma}' be identified by the persistent bleeding of a vessel 
in its walls. (Thomson and Miles.^*) 

5. The assistant should compress the bladder aboi-e the symphysis, and 
the operator watch for the spot where the urine issues in the perineal wound. 
(De Vlaccos,^® Cowles,^" et al.) 

G. IVhen the bladder is empty the assistant should comiiress the r-esiculie 
with a finger in the rectum. 
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7. The gloved finger should be inserted into the rectum and -ni 
placed on the apex of the prostate .vill indicate the exact pokion of E 

S. The coniidctcly severed posterior end of the membranous urethn 
may be discovered by palpation. The urethra .vill be felt in the perinell 
lloor as a dejircssion ivith a salient edge. (Mignon.”) 

n. Ihc patient should be given potassium iodide by mouth before 
ojicralion, and the various likely spots in the perineal ivound are touched 
vitli lead acetate. Hie bright coloration of the lead iodide assists in mark- 
ing the urethra.™ 


10. By pal]mtion ivitli the volar surface of the finger, the urethra can 
be rolled under the finger as a .somewhat flattened cylindrical mass. The 
mass is fixed by the fingers against the bone and boldlv incised lonoitudinallv 
(Van Hook.™) . „ ^ 


11. Excise cu mnfisc the bruised superficial tissues with cun-ed scissors. 
Tiic as)icet of the region changes completely. We sec, as clearly as in a dis- 
scelion. the star-shaiied orifice of the posterior end of the urethra under the 
pubic arcli. (IIcilz-Boycr.^*) 

12. Identify tlic transversus perinei muscle, and make a transverse 
incision Iiehind it. Tliis will open the urethra, and a catheter may then be 
passed through this ojicning to the point of the rupture. (Legueu.™) 

10. Suprapubic cyslolomy and retrograde catheterization. 

It is evident that the length of time taken to find the proximal end of 
flic urethra is likely to he directly proportional to the amount of additional 
laceration of the ])eri-urcthral tissues. Probing, handling, incising, and 
daubing with chemicals cannot but retard the healing of tissues which 
In-n'c already been grossly insulted ; neither can a wound be expected to 
escape infection when but half an inch distant intrnrcctal manipulations are 


in jnogress. 

lirhosiradc Catlicicrizalion is the only method which never fails, and it 
has long been recognized as a means of dealing with difficult cases. It 
was fii’st employed by Vergiiin,-’ of Toulon, in 1757, who, being unable to 
locate the posterior end of the ruptured urethra, punctured the bladder above 
the pubis, left the cannula iti ailit, and a few days later jiassed a cathetei 
tlirough the cannula to the jicrincal wound. 

Until recent years su]n-n]mbic cystotomy with retrograde catheteriza- 
tion has been an vlliiiiuiii rrfugiuni. Latterly there has been a gioving 
tendency to resort to this excellent method at the first sign of difficulty. 
Nevertheless, it must he admitted that when resorted to after other methods 
have failed, the necessary manipulation of the patient from the lithotonp' 
position to the prone and back again to the lithotomy lea^es somet nng o 
be desired, for this change of posture is time-consuming and must endanger 
asepsis. In no given case is it jiossiblc to foretell if difficulty lu e 
e.xpcricnccd in finding the posterior end of the urethra or not. 
cystotomy and retrograde catheterization circumvents this difficulty , i len 
the perineal operation a swift and certain procedure ; in ad ition, } su 
scquently preventing the j^assage of urine over the lacerated tissues, i ac ua ^ 
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aids the healing of the damaged mucous membrane. Sureh^ the time is long 
o^'erdue for it to be generallj’’ taught that the first step in e-eerj' operation for 
complete rupture of the urethra is suprapubic cystotomy. 

METHODS OF DEALING WITH THE BUPTUHE. 

End-to-end Anastomosis. — After Guyon,-^ in 1S92, had shorni the feasi- 
bility of uniting the severed ends of the divided urethra, end-to-end anasto- 
mosis became a standard method of treating complete rupture. Undoubtedly 
this method has given numbers of brilliant results. Through the kindness 
of lilr. Hugh Lett I was enabled to pass a urethroscope on a patient who 
had had this ojJeration performed twentj"^ 3 'ears previously by Sir. Slansell 
Sloullin. No sign of stricture could be seen, and a full-sized bougie readily 
entered the bladder. 

Had the operation not given many excellent results, there is no doubt 
it would ha-v-e long since perished. Whilst we must acclaim that perfect 
individual results have been achieved by this technique, it is also certain tliat 
dense unjdelding strictures have followed its use ; indeed, under the most 
favourable circumstances urethral stenosis follows in two out of three cases. 
It is this ^'angual•d of strictures which has called the operation to question. 
Even Guyon eventualh^ began to doubt the advisability of the method. 
(Iselin,-® Desvignes.i) For many years end-to-end anastomosis over an 
indwelling catheter has occupied the pride of place in text-books^> and 

teaching, and, consequently, the practice of British surgerj\ The end- 
results have hardly justified this trust. Other methods will therefore be 
reviewed, indicating as far as possible their relative merits and special uses. 

The Sutureless Operation. — ^Rutherford, ^ of Glasgow, reported (1904) a 
A'ery instructive series of cases treated by his sutureless method, which, in 
principle, is the very antithesis of end-to-end anastomosis. The operation 
consists of immediate suprapubic cystotomy followed by perineal section. 
A catheter is introduced from the meatus to the bladder, and the perineal 
wound left widel}’’ open. His argument for omitting suture is that whilst the 
gap between the ends of tlie urethra may be considerable when the patient is 
in the lithotomy position, yet, when the legs are extended, the ends of the 
urethra will be in contact. The results of his operation appear to be good, 
for fi^'e out of se\-en cases were found by him to be stricture-free at long 
intervals after operation. At the present time a sutureless operation is 
practised at the Besley-Osgood Clinic,-* and the results are reported as being 
satisfactory. 

The sutnrcless method is undoubtedly f//e operation when extravasation 
has occurred, for, as Besley enijihasizes. suturing is technically impossible in 
the presence of infection or extravasation. If it is attempted under these 
conditions, sutiu’cs simply cut out and add still further to the destruction 
and loss of tissues. 

Following modern principles, it would be advisable to omit the catheter 
and to pack the wound lightly for twenty-four hours. It is certainly diffi- 
cult to disjjcl the idea of the necessity for a catheter when sutures have 
been omitted. If the roof has not been stitched, it is only natural to 
foster a conception that a catheter along the whole length of the urethra 
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will act as a splint, and tliis is probably correct. If the catheter is onlv 
retained twenty-four to forty-eight hours, it is improbable that harm iv 1 
result from its use. 

Suture of the Roof Only. — ^Rutherford Morison-® introduced this method 
and the iirmeiplc has received much support from the Newcastle school. The 

roof is sutured by inter- 
rupted eatgut stitches. If 
combined with suprapubic 
cystotomy, the catheter can 
be completely dispensed 
Avith. The rvound is left 
open and lightly packed 
with moist strip gauze. 
This appears to be the 
best operation in those 
cases which are uncompli- 
cated by extravasation. I 
have carried it out on 
three occasions,* and, aided 
by preliminary suprapubic 
cystotomy, have found it 
an easy operation. 

Technique. — Prelimin- 
ary suprapubic cystotomy 
having been performed, a 
Lister’s sound is intro- 
duced down the internal 
urinary meatus. A liberal 
supply of gauze is rvrapped 
round the sound, and this 
forms an excellent protec- 
tion to the Avound during 
subsequent manocuA'res. 
A toAvel is then placed over 
the gauze and the bougie, 
leaving the handle free for 



I'lr.. C.se. — Jrijtiilizini,’ tliP dll did of Iho corjms .spongiosum. 
(After .^fnrion.) 


an assistant to hold. Next the patient is placed in the lithotomy po.sition, 
and, a second bougie liaA’ing been passed from the external meatus, t le 

* .Ai'j j;ji-ni;si;r.T.s or riirsi: C.isns. — 

Ceisc 1 . — I'lie carlv iircl liroscopic aiiiicaraiicc.s arc depicted in tliis ^‘cle (see 25 > 2->o)' 
It i.s nmv tliiee and a lialf years since the operation. The patient has had no 
dy.snna, and it is eiglileen inonUis since bougies Avere passed. On Ucto er i, - > 
tlie urcthroseopic appearance was much tiic same as it was three nion i 
accident (/'/g. S."!./). 

Case 2.— Urclliroseopy eleven inontlis after tlie accident. No 

Lister's Id/IC jiassed readily. ScA'cntccn montlis after accident 14/1 P" 

Avitli ea.se. ' . • i i ii c 

Case S . — Urctliroscopy five months after tlie accident. Two A’cil-Iike folds in t le u 
urethra. Lister’s lG/18 passed rcndilj'. 
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perineum is opened by a mid-line incision. Both ends of the urethra are 
at once accessible. The external bougie is removed, and the assistant is 
instructed to u-ithdran- the internal bougie until the point is conveniently 
out of the field of operation. The roof is sutured by interrupted catgut 
stitches, and, in order to avoid these cutting out, a firm grip of the corpus 
spongiosum, as well as the mucous membrane, should be taken. After the 
suturing has been completed — two or three sutures suffice — ^the wound is 
lightly packed with strip gauze, and, dressings ha%'ing been apphed, the 
patient is taken down from the lithotomy position and a suprapubic tube 
is stitched into place. A De Pezzer's tube is useful for this purpose. 

Oudng to Avide sejjaration of the ends of the urethra, it will occasionally 
be found impossible to bring the divided ends of the structure into apposition 
by the method detailed above. In one such case I used a mattress suture, and 
after this had been introduced, but before it Avas tied, the patient was moA'ed 
further ujJ the table in order 
to lessen tension caused by the 
lithotomy position. By these 
means the ends of the urethra 
could be almost approximated. 

Ten months later the patient 
showed no signs of stricture on 
urethroscopic examination, and 
a 14/16 sih'er bougie readily 
slipped into the bladder. 

Probably such an excellent 
result is due more to luck than 
to good management. Wien 
the ends of the divided urethra 
are difficult to approximate it 
would probably be better sur- 
gery to mobilize the anterior 
end of the corpus spongiosum'*- 
(Fig. 252) before attempting 
suture. 

After-ircatmctit . — ^As suggested by Sir John Thomson- Walker the foot 
of the bed siiould be raised on blocks, so as to aid the emptying of the 
bladder by the suprapubic route. The proximity of the perineal wound to 
the anus makes infection almost a certainty, and special precautions are 
needed to ensue healthy granulation. aa-IucIi means so much in the preA-ention 
of stricture formation. To this end the bowels should be kept confined for 
tlie firet four or fiA'e days ; the perineal AA-ound should be irrigated tAA-ice 
daily, and the introduction of cusol solution by means of Higginson's SATinge 
(Fig. 253) has been found a trustAA-orthy metliod for this purpose. Irrigation 
should be commenced as soon as the packing is remoA'ed, and perscA-ered 
Avith for a fortnight. 

Xot until the tAA-clftii or fourteenth da}- is it necessary to conmience 
instrumentation. Before this is undertaken the meatus should be cleaned 
up and tlie urctiira irrigated AA-ith a solution of 1 per cent mercurochrome or 



Fig. i!53. — Irrigation of the perineal wound with eusol 
through a Higginson’s syringe. 
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1-10,000 silver nitrate. One well-lubricated Lister’s sound is info,!.,. , 
exercising the rule of the bougie’, arte non vi, to its fullest degree. ’ 

Frank has laid great stress upon tlic necessity for a urethro 

seop.c eon rol 2a.l, 255 in the after-treatment of ruptured urSr 

It is onij by icpcntcd use of the urethroscope that we ean estimate the need 
or otiicnvisc of dilatation, and judge the end-result of treatment by varionc 
niclhnds. “ 


The Method of Pastcau^' and Iselin.-At the initial operation both ends 
of the (iivulcd iircllira arc sutured to t)ie skin of tlic perineum, A perineal 
hslula results. ^ Urelbral dilatation is eontinued weekly, until the tissues 
around llie orifice of the perineal fistula are supple; this usually takes from 
four to .six niontlis. Tiic second stage — a plastic — is then undertaken. A 
Ihip of skin is mobilized on each side of the middle line, one of which is hinged 
medially and the other laterally. These arc superimposed one upon the 




1 


Kku -Ti I.— C iiiiiplplp nipttiri' (if Oio 
BiiIIkuh uruthPii By wuUm' o( 

til*' rodf. t'n*t)iro«<ro|)U' npjM'rtrnnro 
cUinri^ tliP MXth iifU’P oprrntioiL 


I'lo. 255.- — Smno enso ns Fiff, 254, 
tlirco months later. An irregular scar 
is Fccn on the Uoor, A 17/19 bougie 
^Misses with cnsc. 


other in sueli a way as to form a shutter lined inside and outside by skin, 
and (his forms a new inferior wall to the urethra. 

A laic comjiliealion which is often in evidence after this method has 
been cmplovcd is the growth of hair within the new urethra, upon uhich 
pliosjihatcs arc dcjiositcd. The growth of hair can be obviated to some extent 
by Irealmciit of Dio .skin from which the flap is to be made by electrolysis 
some weeks before the second operation. 

Tins method yields very gratifying results (Savnriaud«, Legueu), but 
it is a long and somewhat tedious jn-occss. 

Heitz-Boyer’s Operation-b rhe cx])ericnce gained by the excision ot 
strictures is Die foundation of this procedure. The essential features are the 
resection cn 7 iiaf;sc of tlie bruised tissues of the superficial perineum an le 
lacerated j^orlion of Die bulb. The anterior end of the divider 
spongiosum is then mobilized, and an end-to-end anastomosis is pei oi^ie 
between healthy jiortions of the urethra, over a large cathetei, n nci is 
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removed immcdiatdij after the coiripletion of the operation. Suture is 
possible if the gap in the urethra after the resection is less than 5 cm. 

Marion, whilst practising an operation on much the same lines as the 
foregoing, emphasizes the fact that the resection should he reduced to a 
minimum — merely a trimming of the lacerated ends of the urethra. 

Both authors stress the necessity of diverting the flow of urine supra- 
puhically during the process of healing. 

INTRAPELVIC RUPTURE OF THE URETHRA. 

Intrapelvic rupture of the urethra is a more serious condition than the 
foregoing. The mortality is higher, the immediate diagnosis more difficult, 
and the treatment less satisfactory. The lesion is almost always an accom- 
paniment of a fractured pelvis, and shock is often very pronounced. In 
country districts the accident seems to be character- 
istic of the hunting field, the horse rolling on the 
prostrate rider (Bond,^- IVheeler^®, Rousseau®^), but 
in tomi life street and industrial accidents account 
for a number of these cases. 

Diagnosis. — Signs of fi'actured pelvis are usually 
evident. The patient has not passed urine since 
the accident, and the escape of blood via the 
meatus is a common occurrence. On examining 
the abdomen a swelling may be felt in the hj’po- 
chrondrium. Extravasation into the pelvic fascia 
occurs earlj', and, curiously, it usually proceeds 
more on one side than the other {Fig. 256) — 

I have noticed this on two occasions. Unless 
the rounded dome of the bladder can be palpated 
distinctly from the rest of the swelling (the extra- 
^•asation), it is impossible, by clinical methods, to 
make a differential diagnosis between extraperi- 
toneal rupture of the bladder and intrapelvic 
rupture of the urethra. In this variety of rupture 
of the urethra there is no perineal swelling, but 
ecchymoses may be jjresent. (Masmonteil.®') 

Treatment. — The in% estigation of the case should, as in the preceding 
tyjje, be undertaken in the operating theatre whenever possible. Deane.slv®® 
warns us to be watchful lest the passage of a catheter into the prevesical 
space, and the withdrawal of a few ounces of blood-stained urine from 
this situation, be mistaken for an entry into the bladder. This is a trap 
into which many have fallen. 

The operation is commenced by making a suprapubic incision which 
opens the cave of Retzius. Usually, only after this has been done is it 
possible to distinguish between an extraperitoneal tear of the bladder and 
an intrapeh-ic rupture of the urethra, and even then, amidst the blood- 
stained effusion, it may not be easy to determine the exact site of the 
lesion. The guiding rule is : if the bladder is even moderately distended. 



Fig. 256. — Tlje physical 
signs recorded in a ca.?e of 
intrapelvic rupture of the 
uretlira complicating a frac- 
tured peHns. A. Deep-seated 
swelling (tender) ; B, Super- 
ficial bruising ; C Blood from 
meatus : D. Perineum nil. 
There was grating on com- 
pressing the iliac crests. 
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tlic lesion innst be situated below the vesical sphincter.^^ Tims the diagnosis 
of inti’apclvic rupture of the urethra is confirmed. {Figs. 257 , 258 .) 



ri(i. 'dCu . — lutmpclvic niiituro of tlic urcilirn. 'J'lio puboprostntic lignments 
(iro torn, nnd tlic bindder, wlnoli mny bo modernlcly distended, becomes displaced 
ImeU'vnrds, (Cf. J'l;!. i.'S.) 



The immediate treatment of this accidei^ Whilst this meaLre 

pubic cystotomy and drainage of the cave of Retzms. AMulst tins m 
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commonly saves the life of the patient, it should be emphasized how essential 
it is to go further and make some provisions for the restoration of the 
continuity of the urethra before it is too late. 

Intrapelvic rupture of the urethra frequently oceurs at the apex of 
the prostate — in other words, the prostatic urethra is severed from the 
membranous portion. In addition, the puboprostatic ligaments are tom 
(Deanesly,^® Hartley Anderson®®). The loss of these ligaments, aided no 
doubt by the pressure of the extravasated produets in the eave of Retzius. 
causes the neck of the bladder, with the prostate, to become displaced 
backwards (Fig. 259). It is this backward displacement which accoimts for 
the hopelessness of remote restoration of the continuity of the canal ; and 
if it is not rectified at the initial oijeration or very soon afteru'ards, we 
are bound to meet with the following depressing aftermath, which must be 
fairly common, for I have- encountered three examples, and have been 
responsible for one : — 

A boy presents himself at surgical out-patients with a suprapubic fistula. The 
sinus is unhealthy and discharging purulent urine. He may have been fitted with 
a permanent suprapubic belt, but the reason for his appearance is that the fistula 
has closed down and will not admit the catheter. An examination of the perineum 
reveals an old scar, and there is a histon' of a fractured pelvis, rupture of the 
urethra, suprapubic drainage, and drainage of the cave of Retzius. At a later date 
(usuallj' when tlie fracture has united) an 
attempt, or more often several attempts, have 
been made to restore the continuity of the 
urethra, but without success. Continually wet 
and smelling of urine, subject to recurrent 
attacks of cystitis and pyelitis, these cases are 
poignant examples of what Rutlierford Morison 
so aptly refers to as ‘life-long tragedies’. 

Permanent suprapubic drainage is 
therefore most undesirable, especially in a 
young subject. It can be pre\'ented, but 
only by correcting the backward displace- 
ment of the neck of the bladder before it 
becomes anchored in its abnormal position. 

If this correction is carried out at the time 
of the initial operation or very soon after- 
wards, there is every hope of eventually 
restoring the continuity of the urethra. 

Methods of Correcting Backward Dis- 
placement of the Neck of the Bladder. — 

Direct Suture of the Urethra.— At the 
present time it can hardly be said that 
direct sutm'e of the intrapeh'ic variety of urethral rupture is very practic- 
able. The patient is almost always considerabl}' shocked — shock is very much 
more pronounced in this tj'pe of rapture than in rapture of the bulbous 
urethra. We are thus prohibited from attempting a deliberate operation. 
Direct suture of the intrapelvic variety of rupture must always he dehberate, 
for it is, at the best, a difficult jjrocedure which must be conducted at the 



Fig. 259, — Tlie meclianism of back- 
Trard displacement of the bladder. 
The uretlira having been severed near 
the apex of the prostate, and tlie 
puboprostatic ligaments haWng been 
tom, the pressure (arrow) of the ex- 
travasated products in the cave of 
Retzius causes the neck of the bladder 
to be displaced backwards. 
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iDottom of a deep and Incniorrliagic cavity. A t^ans^^erse incision close ^ 
tlic anus,>« the use of Young’s prostatic retractor (Hartley Anderson38\ i 
the very exaggerated lithotomy position (Gaub«) are lines along which tHc 
technical dinicultics will eventually he overcome. The probable solution of 
the major diflieult}" namely, shock— lies in a two-stage operation, wherehv 
the bladder and the cave of Retzius arc preliminarity drained, and fortv- 

t 


■f 



i!<50 . — 'Hid hiiHioiK rvtreinify of tlio Ruin*olnRtic cathotor is cut off nncl a 
JoiipHi of sillv is Kttneliod to tlie cut. end, Tho enthoter mny then be chnnpetl bj’ 
the * railrn/ul ' niothod. 


eight hours later tho perineal stage is undertaken. This, theoretically, over- 
comes the principal obstacle, yet in practice we may find that at the end 
of forty-eight hours the patient is still unfitted for a major procedure. Even 
if this is not flic case, it is possible that permission for further operation 
may not he granted. 'J’wo-stagc operations with a short intermediate phase 
seldom retain a permanent jilacc in accepted surgical methods. 



Fid. 2(!I.— Comiilrli' riipOire of tlio urctlirn. Bnckwnid 

ment of tho nocU of tlu- hlnihlor oorrccti'd hy m> indwoilmg ciUUetcr. 
silk Httnchccl to tho ciithclor to fiicilitnto chnnping. 


displace- 
Koto the 


Corrcclion hy an Imhcdling Backward displacement can he 

corrected by the simple c.xjicdicnt of passing a retrograde bongie an ™ 
down upon tliis in the ]icrincum. A gum-elastic catheter is then passe ion 
the bladder to the perineum. Before introducing the catheter it is a vis 
precaution to cut off the dilated extremity and to pass a nee e can's lUt, si 
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through one side of the cut end {Fig. 260). If the silk is left hanging out 
of the suprapubie -wound, the eatheter can subsequently be changed by the 
‘railroad method’. 

Bond^- has pointed out that in order to introduce the catheter it is not 
even necessary to put the j^atient into the lithotoni}* position. The sound 
may be eut down upon after gently separating the partially flexed thighs. 
E^'en in the gravest cases this additional manipulation can add but little to 
the time and shock of the operation. Once a catheter has been passed from 
the bladder to tlie iJerineum. tlie jjosterior end of the urethra is under 
eontrol (Fig. 261). 

If time permits, the catheter can be threaded through the whole length 
of the urethra and made to emerge at the external urinars' meatus ; but 
there is no advantage to be gained by this in the early stages of treatment. 

After all the condemnation the indwelling catheter has reeeived in the 
earlier part of this paper, it may at first sight appear inconsistent to ter- 
minate bj' advocating its use. I therefore hasten to emphasize that the onlr/ 
indication for the retained catheter in urethral injuries is in a complete 
inirapelvic rupture. IVe are dealing here with a ■\-ery grave and desperately 
urgent accident, where simplicity of technique is of paramount importance. 
Fortunately, it so hapijcns that the very objection to the retained catheter — 
i.e., its stimulating effect on fonuation of fibrous tissues, of such great 
moment in lesions of the bulb — is of practically no account here. The 
membranous urethra, unlike the bulbous, shores very little tendeney to stricture 
formation.- Apart from this fortunate coincidence, the indwelling gum-elastic 
catheter, in its role of correcting backward displacement of the bladder, 
more than justifies its place as a standard method of dealing with this 
difficult situation. 
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CONGENITAL ABSENCE OF THE HUMERUS. 

By S. ALm’N SAUTH, D.S.O., 

SENIOR HONORARY SCRGEOS TO THE PRDCCE OF VTAEES HOSPITAL, CAPDIFF. 


For some reason unknoim, congenital absence of the humerus rvould appear 
to be the rarest of all defects of the long bones. Congenital absence 
of the vdna is also a rarity, Avhereas a total or partial defect of the radius, 
■which is generally associated ■with 


club-hand, is of commoner occur- 
rence. Bibliography is ver\^ scanty. 
Gittings^ quotes a case of congenital 
absence of the humerus -with a rudi- 
mentary attempt at radius and ulna. 
Herczinger- quotes a case of con- 
genital absence of the humerus alone. 
Unfortunately I have not been able 
to verify this reference. OUerenshaw® 
has seen a case of bilateral absence of 
hunieins, uhia, and radius — the hands 
being attached to the shoulders. Sir 
Ai’thur Keith tells me that there 
is no instance of the condition in 
the R.C.S. 3Iuseuin, but that one 
skeleton of a fiUl-time child has 
a humerus represented by a bar 
of fibrous tissue. In the case of 
Gittings there -n'as no articulation at 
the shoulder-joint, the union being 
purely fibrous. As regards etiologv', 
he states four admissible causes — 
maternal impressions, intra-uterine 
constrictions, local arterial disease, 
or some deficiency in the original 
germ cell. Successful radiographs 
■were not possible. 

A boy of S {Fig. 262), one of 
a family of three, apart from the 
deformitv is strong and healthv. and 
was born at full time. A sister 





Fig. 2G2. — Shovrs limit of passive extension and 
adduction. 


suffers from poliomyelitis. The mother 
tells me that there has been no deformity to her knowledge either in her 
family or that of her husband. She states that she had a fright at the 
fourth month of jJregnancy with this child. 

Radiographs show partial absence of the ulna at its lower third, and the 
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one IS smnU ihc rndnis is boomerang-shaped, disproportionately hri?. . 
Its upper end overlaps the upper end of the ulna (7^1 263). The 
of n-luch the upper end of the radius eomprises the greater part n-oSd '1'“" 
to rest on the axillary border of the seaimla an infh belo^f^L illtvE 
glenoid. J here is marked ulnar deviation of the hand. In the nositinif 
res (he arm is held in abduetion from the shoulder and in full sup nafe 
so hat the palm o) the hand is held square to tlie front. Passive eSS 
ot the aim is not possible beyond the mid-axillary line. 



V'xi. iiV.t. — SIkivvk fiiNi' jiiint lirlon- tlio gli'iiold cnvily, nl«o Uic of tlie 

I(i«<T oiul of tlic ulnn. 


J'oluiilanf Moiriiiruix . — .\bduelion to 00° is possible, but only when 
flic arm is Hexed to -ta' in front of tiic mid-axillary line. It rvould appear 
that the peef oralis major primarily fixes the upper end of the arm into posi- 
tion beneath the glenoid, and that nhdncfion is then produced by the rotators 
of the seajiida. 'flu; boy hns all the scapular muscles, and individual action 
\eas e.vamitied of (he trapezius, .supra- and infraspinatus, latissinius dorsi, 
and subseajmiaris. Flexion of the arm to 80° is brought about through 
the agenev of the major jieeloral. Metacarpo-pbalangcal and interphalangeal 
inoveinents are good, but ojijiosilion of the thumb is imperfect. Dorsiflexion 
of (!\c wrist is impossililc. and ilexion is ihuited, being only 73 per cent of 
normal. The child can use the hand quite well, and when a coin is held in 
front of him he will lake it from the donor and transfer it to his upper 
outside jacket pocket with iTcdilnbie speed. 

My thanks arc due to Dr. Llewellyn 'Williams, D.S.O., of Mountain Ash, 
who brought the ease to my notice. 


UKl’MHE.N’CES. 

' Grrn.vns, J. .Irr/i. of rcilinlriat, IS9S. .\e, 927. 

- Ife.ucztNne.it, O’lingijiiszal, Ptulapcst, 1800, .x.v.vi.v. JS». 
^ Ow.v.inuKsu.sw, U.,'Pc'nional eomniunicatioii. 
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TORSION OF THE GREAT OMENTUM; 

A NOTE ON TWO CASES. 

By CHARLES MacAULEA’, 

VTSITJN’G ST7RGEOX TO MATER anSERICORDI A: HOSPITAL, PEBLIX. 

The literature on torsion of the great omentum is sufficiently scanty to 
justify putting on record two cases which have recently occurred in my own 
practice. In view of the fact that these are the only cases of the kind ndth 
which I have come in contact, their occurrence in rapid succession bears out 
the experience of most surgeons that rare conditions not infrequently appear 
in groups. 

Case 1. — P. Iv., male, age 25, was admitted to jMater Misericordiaj Hospital on 
April 15, 1927. There was a lustorj- of vague dyspepsia for some years. On the 
previous morning he experienced a sudden, not very severe, pain in the right iliac 
region. Shortly after the onset he took castor oil, and the bowels moved the same 
day, but without relief of the pain. He vomited once. The patient was a small 
slim man ; pulse SC, temperature 100°, respirations 20 ; tongue furred ; abdominal 
movement restricted. Slight rigidity and marked tenderness in the right iliac fossa. 
No hernia. A diagnosis of acute appendicitis was made. 

Oper.vtiox. — ^T he abdomen was opened by a right pararectal incision. Mffien 
the rectus muscle was displaced inwards one noted, •o'ith surprise, distinct oedema 
of the peritoneum. \Mien the peritoneum was opened some blood-stained fluid 
escaped, and one immediately felt a finger-like thickening adherent to the anterior 
abdominal wall just within the line of incision. The thickened structure was easily 
freed and delivered, when it was found to be a portion of the right margin of the 
omentum, which was purple and strangulated from a taist at its base. The affected 
portion of omentum was removed, as was the appendix, which appeared congested. 
The abdomen was closed. 

The patient made a good recovery and was discharged on .April 28. 

Case 2. — P. G.. age 48, a very stout man, was admitted to Slater Misericordia; 
Hospital on May 25. 1927. He had experienced a dull pain about the umbilicus on 
May 21 : he took Epsom salts and the bowels moved on the 23rd, but the pain was 
unrelieved. There was no vomiting. Pulse 100, temperature 99°, respirations 24 ; 
tongue furred : abdominal movement restricted. .An indefinite but very tender 
mass was felt in the right iliac fossa, and there was an old-standing right' inguinal 
hernia. Diagnosis: acute appendicitis? with abscess. 

OpEU.vTiox. — The abdomen was opened by a transverse incision on the rit^ht 
side just below the umbilicus. There was well-marked oedema of the parietal peri- 
toneum and extraperitoneal fat. Wien the peritoneum was opened blood-stained 
fluid escaped, and a purplish mass presented, which in the light of my former experi- 
ence I quickly recognized as strangulated omentum. The mass was 'widelj- adherent 
to the antenor abdominal wall, but was freed and delivered ndtli remarkable ease. 
The right side of the omentum was involved. The mass was ligatured below the 
twist and removed. Its appearance is well sho\vn in JPig. 2C4. 

The patient made an excellent recovery, and was discharged on June 12. 
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The clinical ijicturc of this condition is well described by Cowell in the 
Burnsu Jouukal or Suugeuy,i to which the reader is referred for a complete 
account and an excellent bibliography. In my first case the diagnosis of 
acute appendicitis was made with confidence ; the second case was thought 
to be one of appendicular abscess on account of the tender mass, although 
a little refiection might have suggested that the development of such a large 
mass was rather rapid for a case of appendicitis. In both cases the right 
portion of the omentum was involved, the strangulated part being in the first 
case only a slender jrroccss, and in the second a mass the size of two fists— 


f .■> 






£i 



ran em.-rrout n...l huoU views o( U.e portion of omentum mmoved in Ca.c 2. 

1 .-n. rlio build of the patients, one being 

a difference which corresponds wi second case a hernia was 

very slim and the other very stoi * in both, the 

present, but it bore no ttppttrcnt r^^’^tion l abdominal wall, 

affected portion of omentum was ^ l^oth. The lightness 

which sufileiently explains the paneta ,,3es_was as remarkable 

of the adhesions-a characteristic particularly puzzling m 

as it was gratifying. I he picscnc o on the second day of the 

the first case, wlicrc operation was pc neglected appendicular 

attack, as one associates this ° ^ especially when followed by 

abscess. The presence of such early cedema, esp 
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the exit of blood-stained peritoneal exudate, should render one alive to 
the possibility of omental torsion in urgent abdominal operations. It is 
conceivable that the condition might be overlooked vhen the abdomen 
is opened by a gridiron incision, especially if, as in my first case, the 
affected portion of omentum vere quite small and operation vere carried 
out \'eiy early in the attack. 

REFERENCE. 

^ CowELi., EnxesT, “ Abdominal Torsion of the Omentum ”, Bri/. Jour. Surg., 1925 
xii, 025. 
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THE STABILIZATION OF THE FLAIL LEG. 

3iY H. TYRRELL GRAY, 

StTIK.I.OK TO Till, Vl.ST lON'noK HOSPITAL, ASP TO THE HOSPITAL FOR SICK CHODBES 

OBEAT OBMOSD STBEET, * ’ 

J ins c’oinnuinit'alioii constitutes a pica for the revision of the accented 
\’ie\v.s on the sniijccl. of arflirodcsis of the knee in cases of extensive infantile 
jiaralysis ol the lower limbs. - The advocac}’^ of such a procedure depends 
on flic iTcooiiiliou of two essential principles: (1) Patient treatment on 
accepted lines, together ivith the correction of deformities where necessary, 
must ])rove tlic imjiossihility of any further return of muscular power; and 
(2) Snell treatment must lie carried out under supervision for some years— 
a luinimnm of two years lias been arbitrarily chosen as the time limit bevond 
wliieh further imin-ovoment is not to he expected. 

'J’lie eases selected for operation fall into two groups: (1) Those where 
the lesion in the cord is so extensive tliat there is no return of muscle 
jiowev wimtevev ; ami (2) ^Vilcrc live degree of recovery is so small that the 
liml) can never support tlio body weight without the help of irons so cumber- 
some as to eonstitnle a serious impediment to walking. Practically all the 
eases <jnoled fall into (he (irst group ; in the second group iudgement should 
err on the side of conservatism. The aim of the operation must be solid 
bony union at liie knee-joint, and the aelnevcmcnt of this must be certain. 
Snell alisoiute eevtninly can only he ensured by the use of a hone-graft, 
'flic writer lias used this method for eight years, and lias had no failure of 
bony union. 


THE OPERATION. 

'J’he operation is jierformed throughout after a tourniquet has been 
applied. If no blood is lost the whole procedure can be carried out at any 
age, under gas and ox\'geu aua-sthesia, with no shock and the minimum of 
dislurlmiiee to the {mtient. 

1. A small sjheule of hone, together with the overlying periosteum, is 
remos-ed from the crest of the tibia. The graft is about three inches m length, 
and need be no more than a third to one quarter of an inch in thickness ; it 
is prcser\-e(l in drv gauze, and the wound closed. It is immaterial whether 
(he graft he takeii iVom the leg to he operated on or from the other side. 
The use of n chisel or the Albcc saw is a matter of choice. „ 

•2. J’hc knee-joint is exiioscd by the usual semicircular incision, divicm„ 
the ligamcnlnm palelhe. All earlilngc is removed from the ‘Yticular sur- 
faces of the patella, condyles of the femur, and the tibia, toge lei 
semilunar cartilages. ^Vith a line gouge, a hole is du ec i .j- 

jiiivscs of both tibia and femur, and the graft is inserted rve in o i ‘ P - , 
of'iioth bones. Orer this graft the knee is straightened and the denuded 
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surfaces are approximated. Tiie capsule and ligaraentum pateUse are closed by 
a continuous catgut suture, and tlie skin is closed by a subcutieular salmon- 
gut stitch. After a firm bandage has been applied the tourniquet is released 
and the limb put into a light plaster splint with a wndow at the operation 
site. "When the swelling has subsided (in about ten days or a fortnight) a 
fresh plaster is applied, wliich is removed in two months. Bony union has 
then occurred throughout the whole extent of the denuded articular surfaces. 


Though there has been no failure to obtain ankylosis in any of the series, 
a few cases \s-ill be reported which illustrate instinctive points relating to the 
selection of cases and operative details. 

I have been unable to follow up several ' ' 

cases that were operated upon seven or i 

eight yearn ago, but in two of these the f * ^ 


end-result was instinctive. 

1. Li two instances in the earliest 
cases post-operative sicclliiig and cedeina was 
marked. The first instance was that of 
H. A., male, age 12 years. Massive oedema 
lasted as long as I had him under observa- 
tion. After some years I lost sight of him 
and could not trace him. I had reported 
the oedema as permanent : but, by a 
curious coincidence, as this communication 
was beuig posted, he came to consult me 
about his leg. and I ham revised and 
rewritten his case. The oedema has com- 
pletely disappeared with the lapse of time : 
but the growth of the limb has taken place 
so irregularly that there is a marked genu 




I' 

h' 

i 





■valgum deformity of about 30°. It is \' 

dillicult to understand why this overgrowth ^ 


Fig. 205, — Slices bony result eiglu years 
after operation (22 years of ace). 


of the internal condyle should have taken 
place, since the skiagram (Fig. 265) shows 
the graft inserted centrally. Also it is the 
only instance of such a deformity in the 
scries. 

The second instance was that of M. P., 
female, age 14 years. Extensive involve- 
ment of the lateral-horn cells was e\'idenccd by the coldness and blueness 
of the limb, as well as by the liability to recurrent chilblains. She had 
nc^ cr walked without supijort, and there was no reaction of the museles 
to faradic stimulation. In 1919 a bone-graft was removed from the sound 
side and arthrodesis performed in the manner described. Arthrodesis of 
the ankle-joint was performed in 1921. This girl, now 21 years of am, 
constdted me this year for persistence of the massive cedema. which ren- 
dered the weight of the limb (now stable and straight) a considerable 
disabilitv in walkinc:. 
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llicsc arc the only two cases in wliich the end-result has been vitiaVptl 
one by irregu ar groivth and the other by persistent massive oedema 
the first case the post-operative oedema may liave been due to the tourniaiipi 
but in the second case this cannot account for its persistence for so manv 
years. I beheye that c.vlcnsive r-aseular changes and chilblains are a contra- 
indication to tins ojieration. Blueness and chilblains on toes or feet do not 
ncccssarih contra-indicate operative measures, since several cases of this tyne 
have ended satisfactorily without any such complication ; but extensive vas- 
cular changes in leg and thigh are to be considered an unfavourable sign. 



2. Thai A'cr_\' extcnsii’c paralysis, marlicd zvasthig, and shortening may 
be greatly benefited by this operation is shown by the following case : 

Cast. 1. H. D., male, age 8i years. Severe poliomyelitis affecting the right limb 
at aj years. 'J’rcntcd continuously in the out-patient department for five years ivith 
no imiirovemenl. Never walked without splints. Left leg unaffected. On Sept. 16, 
lOlS, the electrical reactions showed only a ilicker in the hamstrings. On Oct. 8 
arthrodesis of the right knee was perforincd, a large bone-graft being taken from 
tlic left tiliia. On Nov. 11 the limb was put up in a plaster-of-Paris splint. Firm 

bony union resulted. 

Operation for arthrodesis of the ankle-joint 
ivas performed in 1919 (a year later). Skiagrams 
showed the size of the bone-graft to be unneces- 
sarily large. This patient was kept under obser- 
vation for some years, but has recently been 
lost sight of. In spite of great shortening and 
wasting, he ran very quickly and played foot- 
ball. lie has never worn any supports since 
his first operation. 

.'1. In this case I determined to see 
whether the introduction of a bone-graft, 
without denuding the cartilaginous surfaces, 
could effect a bony union. Tlie details are 
as follows : — 

Cask 2. — Iv. A., female, age 8 years. Severe 
])olioniycIitis in babyhood (at 2 years) invohdng 
botti lower limbs. ' Treated (first at another 
hospital, and subsequently at Great Ormond 
Street) witli massage, electricity, correction of 
dcfoniiities by splinting, tenotomies, ete. 

Jan. 8, 1919 : The electrical reactions were 
as follows : liiglil limb : adductors and ham- 
strings active, also flexors of toes. Lejt limb- 
iiaralysis complete. The child had never walked 
witliout supports, which were constantly under 
repair as she grew bigger and heaAder. one 
developed into a very hea^y child. 

Frh 10 • A lar.m .rraft .1 in. by i in., and 4 in. in length, was removed from the 

right tibia. ‘ Mo cartilage was removed from Tim hSa was 

inserted, and the capsule and .skin were sutured m the us . . portion 

placed in plastcr-of-Paris. The gradual absorption of t le ‘ ^ w the 

of the bone-graft (presumably by ®^'nths later^ The inta^^ 

skiagram of the knee-joint (Fig. 2G0) two or three niontl s 




Fin. 2C0. — fViv 2. .SlioH'.a Iho result 
of l)ono-praflinp without lionudinj; tho 
onrtihiifinou'? Hurfaco*?, i.o., I)>f* jiortion 
of t ))0 wliioli licN in tho joint cavity 
hcconu's jjrnduiiUy ah'iorhoil and full 
inovoinont i** tilfiinntoJy C'^tjihli.*<hc<l. 
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portions of the graft are plainly visible. Complete movement at this joint vas then 
restored. This simplification of the operation failed to achieve the desired result. 

Oct. Id, 1020 : Arthrodesis of left knee. Bone-graft removed from left tibia. 
Left Imee-joint opened through the old wound, the cartilaginous surfaces denuded, 
and the graft inserted as before. The limb was placed in plaster-of-Paris rrith 
•windows at the site of both wounds. Bony union resulted, as shown by skiagrams 
taken in June, 1922 [Fig. 207), and in April, 192.3 (Fig. 208). 

June 12, 1922 : Operation for artlirodesis of left ankle-joint and tendon fixation. 
Previous to operation this child had only been able to drag herself about 
laboriouslv and rvith infinite ph 3 'sical effort with cumbersome irons connected bj' 
a pelvic band, and -with the aid of two sticks. Now she can stand unsupported 



Fig, 2G7. — Case 2. Shows the same case 
os Ftg. 260, wiiere, siibseqiieotly, the ear- 
tilnginous surfaces were denuded and the 
bone-graft inserted ^complete bonr union 
resulted. 



Fig. 2GS. — Cose 2. Shows the same as 
Fig. 2G7, ten months later. Tlie eiidenee of 
the several grafts is still \-isibIe, but the epi- 
physial line appears little affected. Tl-e rela- 
tive length of the two limbs appears to be 
unaffected (both being extensively involved). 


and walks alone with light supporting irons on the right limb. In evidence of the 
firmness of the bom- union resulting from tliis operation, it is interestinw to note 
that in April, 1921 (six montlis after arthrodesis of the left knee), this child slipped 
and broke the left leg at the junction of the middle and upper thirds of the tibia 
— not (as might have been expected) at the site of the bone-graft. 

Ifurther treatment was directed towards correction of deformitv’ and main- 
taining good position in the right limb. This patient is now a big and heavj- uirl 
but is able to get about satisfactorilj- with no support to the left limb. ’ 


4. Tlie next case is of interest from the point of view that sufficient 
damage may be done to tlic epiphyses of the femur and tibia by this operation 
to retard or impair growth in a limb whose grofvtli has already been impaired 
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by tl.c disease. This is an c.Kcccdingly difficult point to assess at its tr,.. 
value. In tlic eases so far reported tlic graft used rvas large ; but, in the h 
of such uniformly satisfactory union, progressively smaller grafts have her 
used— indeed, a spicule of bone is all that is necessary. If the whole extent 
of each cinphysial surface is borne in mind, it is clear that only a very simll 
area is damaged by the graft, and little, if any, interference with grout! 
should be expected. When both limbs were extensively involved (as in Case ’1 
I could not satisfy myself that there had been any material impairment of 
growtii alter two operations by bone-grafting. 


Casu. D., male, age 10 years, was under treatment on the fifth day of illness 

at the age of 1 year and .1 months. He was treated continuously under my care for 
nine ami a half years. 'J’hc disease only involved the right limb, in which (after this 



I'Hi. jri'.i,— r’d.ir Shows the urnli seven weeks Inter — coinineiicing bony union 

enn bo seen. 

time, Xovember. Itlgfi) there was onlv u weak adductor and flexor response. The 
limb, otherwise eomplelely Ihiil, was the scat of obstinate chilblains and was blue 
and swollen in its lower third. 

jVoi'. 12, l!)2:i : Arthrodesis of the right knee. A thin hone-graft from the tibia 
of the affected side was used. J’lg. 209 sliows the result seven weeks later; com- 
mencing honv union can he seen. 270 shows the X-ray appearances on j. 

192I', or a vear after o])eration. Complete bony union has taken place, le p 
has iicarlv disajipcared, and the epiphysial line appears liardl}' distur e . »• 

271, taken in 1920, illustrates the slahility of the limb and also gives a co 
parative picture of the normal with the affected side. 

In November, 102:J, the right limb was an inch and three-quarters shorter 
than the left, while in October, 1925, there was three inches of shortening, 
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i.e., an inch and a quarter increase in shortening in two years. Tire photo- 
graphs slion-ing tlie comparative integrity of the epiphyses and tlie extent 
of tlie paralysis and vascular disturb- 
ance in the limb would lead one to 


believe that most of this shortening 
must be attributed to the disease 
rather than to the 023eration. 



Fig. 270 . — Case 3, Snows tlie result one 
year later. 



Fig. 271 . — Case 3. Shows the final 
degree of stabilization achieved. Xote 
the poor condition of the limb and un- 
healed chilblain. 




Figs. 272, 273.— Case 4. Show the result three years after operation. 
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lioncsmft fro'ii ll|c’ Jrfrt'll’in?°A s£1ramtokcn“tt3ra«“^^ 

bony ni...on wn, ..icom,, «c. pig,, 2,3 „„a jlS (t.ken three yVm tte?. ''* 

p3“i;rS“ “"’P""" 5pSSt 


bmb .iDiirly eleven yenra Inter (the ankle-joint lind previously been fixed). b“ 



Fifj. - 7 - 1 .'— f Vise !i. Sfiowiiii' Iiony tinion ('.'^tnblislicd in nboiit three months. 

union Iiad taken plaec in (Iirce inontli-s. It is to be regretted that previous 
inca.surcnients of tlic two Jimb.s are not recorded, but two years later the difference 
was two incbe.s. _ ■ , • i 

'I’hc degree of jiaralysis can fully aeeount for this amount of shortening, whicn 
compares cpiite favourablj' with many cases not submitted to operation. It would 
appear that damage to so .small an area of the epiphysis can liardlj- have contributed 
to any great extent. I'’ig. 27-t shows the condition of the bones and graft three 
months after operation. 

G. Tlic remaining two easc.s to be reported are of interest from the fact 
tliat botli ivere operated on within a week. In the first instance the 
was deliberately inserted tiirongli both epiphyses; in the second an e oi 
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■was made to preserve their integrity. This differenee in the usual proeedure 
was intended to ascertain : (1) A^^lether there was any ascertainable inter- 
ference Avitli gro-wth arising from epiphysial injury ; and (2) Whether the 
contact of the graft Avith tlie diaph3-sial side of the epiphj^sis influenced the 
rate or completeness of ossification. 

Case 6. — S., female, age 9-1- years. Onset at 2 years and 8 months. Right 
limb under treatment from six weeks after onset. Shortening of the right limb was 
two inches, and the only serviceable muscles were the hamstrings. 

Oct. 29, 1923 : .\rthrodesis of the right Imee. In this case the graft was 
deliberately introduced through the epiphysis of femur and tibia. Union did not 
take place until the lapse of three months, and the patient was not allowed to 
walk imtil five months after the operation. 



Fig. 275 . — Case G. Shows the degree of Fig. 276. — Case C. Shows the cliild^s 

stabilization achieved. Xote the slight and per- ability to stand on the stabilized limb 
sistent swelling of the affected limb. with practically no support. 

A skiagram taken tAvo years later showed that the graft had nearly disappeared, 
the epiphysial lines Avere almost intact, and there A\'as no line of differentiation 
betAveen the tibia and the femur. The affected limb is three and a quarter inches 
shorter than the sound limb. Two years after operation this child fell doAm and 
complained of pain in the right knee. Physical signs and skiagrams Avere negath-e, 
and she rapidly recoA’ered. 

Figs. 275 and 276 shoAV the result three A’ears later. Though she had 
ncA’cr Avalkcd Avitliout supports, this child has now been walking AA'ithout 
splints for oA'cr tAvo and a half j'ears. There is a little permanent sweUing 
of the limb, but this is not sufficient to cause aiiA' disabilitj- or inconA’enience. 
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years. There 


■\vas no 



VuL «77. — 7. Shown 
tho i:riih iiniiir<lii\toIy [af(rr 
iv|wTatu»ti. I( ^'^II Iw’ n*M*n 
that the frnfi hindvortontly 
ouoroa('!n*<l tho tihlul 

rinphvMjn. 



r> 1 '■ / ^ ''SC ' years and 0 montlis. Onset at 8 mn n 

Both liinhs cNtcnsivoly paralysed. Treated for nearly seven 
muscular junver below tlic knee on the left side and 
vciy little on the right. Tlic thigh muscles were good 
on the right side, and almost absent on the left. 'Die 
left leg was one ineli sliorter tlian the rinht. 

Xov. S, 192.1 : Arthro- 
desis of left knee. In this 
instance every earc was 
taken to avoid injury to 
tlic epiphyses concerned. 

It will be seen in F/g.s. 

277 and 278 that after tlic 
introduction of the graft 
llie cjiiphysis of the tibia 
apjicars to have been acci- 
dentally encroached upon 
in the approximation of 
the denuded surfaces over 
the graft. The shortening 
remained the same after 
operation. 

Union took place six 
weeks after operation, and 
a skiagram taken two 
weeks later sliowcd bon\’ 
union laid taken jilace hiit 
was not complete over 
the whole arlicularsurfnce. 

J'nrthcr .skiagrams showed 
the condition of tiic bones 

and oiiiphyscs live montlis afler operation : bony union 
was complete, hut tlic lino of union was still evident. 

'I'lie cpipiiyses were pniotically normal. /-Vg. 279 sliows 
the linul result nearly two and a half years after 
operation. 

'J’liis cliild luul never walked without liclji. but 
now has walked for over (wo years without any 
npiiliatiee on the left leg and with the help of irons 
on (he right leg. Fiji. 28(1 shows the degree of 
stability attainable in a completely Hail leg. 

'I’cndcm lixation lias been jjcrformcd by thread- 
ing llic distal ends of the dix'iclcd extensors through 
a tunnel in the lower end of the tibia — half being 
brought through one way and iialf through the otlicr 
—and fixed at (he desired tension. The proximal 
ends linvc been (hen attaeiicd to their fellows below 
the site of the fixation to (lie tibia. In eases of 
lateral instability or deformity, a svdtastragaloid 
fixation or a furliicr ankylosis (by Dunn's operation) 
may be necessary at a later age. 

iMy colleague. Mr. I'airbank. with whom I have 
frequently had (iic privilege of discussing this ques- 
tion. is not in sympathy witli arthrodesis at the 


Fin. 278. — Case 7. Shows 
tbo condition ot bones and gta(t 
nftcr two montbs. 



Fig. 279 . — Case 7. 


Shows 

the condition of bones and 
graft after two and a halt 
Years. 
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ankle-joint. He tliinks the ankle-joint is loose in the minority, while in the 
majoritv the normal range of hinge movement only is allowed. Aecordingly 
he prefers Dunn's operation alone and 
abstaining from any attaek on the ankle- 
joint. This can be combined with a 
toe-elevating strap for walking in cases 
of marked foot-drop. AVith these views 
I agree in cases where some muscular 
power exists ; but in completely flail 
limbs I believe arthrodesis of the ankle 
combined with tendon fixation is of 
distinct benefit, and avoids the necessity 
for toe-elevating devices. This, after 
all, is the object of operating. 

Treatment of the Foot — Since the 
object of ojjeration is the elimination of 
splinting, some form of stabilization of 
the foot is called for. I have in most 
instances performed arthrodesis of the 
ankle-joint with or without tendon fixa- 
tion. Arthrodesis consists of denuding 
the cartilaginous surfaces of the tibia, 
astragalus, and the malleoli. The result- 
ing union is fibrous and allows of some 
mo^•ement over a small range ; this 
degree of movement does not increase 
with the lapse of time, so that stability and mobility are achieved. 

CONCLUSIONS. 

1. Arthrodesis of the knee-joint should have a definite place in the 
surgery of infantile paralysis, provided bony union can be achieved with 
certainty. That this is possible in all cases at any age has been showi. 

2. Selection of Cases should be based on the proviso that no further 
degree of recovery can be hoped for ; the degree of permanent disability can 
be estimated. Cases will then fall into two groups : — 

a. Completely fail limbs. In this group it is submitted that there is a 
clear case for the operation from two entirely different points of view. In 
the hospital class economy is effected by eliminating an expense which, in 
the majority of families, constitutes grave hardship. In all classes the tedious 
application of irons, constant supenision to pi-event deformities and keep 
splints in order, disability resulting from the weight of splints, the resultant 
hampering of movement and limitation of activity — all these plead for a 
reasonable alternative such as can be provided by ojieration. In addition, 
valuable time to all concerned is saved and a usefid and independent member 
of the community is created — a contrast to the comparatively helpless cripple 
demanding time and attention from others. 
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a 

on 


^ tJ!!! tlie same arguments 


pply. Hero, liowevcr, tlie ach'ocacy of operation as against splinting den, 
n a carcfnl consideration of the degree of paralysis, the particulL 


ends 


groups 


Of nrnsdes ,n .v lneh recovery has taken place, and the ability of these muscles 
adequately to stabilize the hmb. In this decision two main factors have t 
be considered in addition namely, the weight of the patient and the weipla 
ol the necessary splint. It is clear that in this group any advocacy of oners- 
tion must be postponed until an age when these faetors ean be assessed and 
operations will only be undertaken on older children. 

J5. l^ossililc Ohjcciious to the Operalion . — 

0 . Risk. Tliis is entirely negligible. 

h. Ihc disadvantages of a stilt limb, especially when sitting, would 
appear to be small in comparison with the tedious expenditure of time in 
putting on and taking oft appliances. 

(’. Interference, with growth. The operation can be done effectually 
witliont damaging the epiphyses. In any case the interference with the 
epiphyses is on so small a fraction of the wliole area that it is difficult to con- 
ecivc any great interference with growth. Epiphysial disease can result in 
lengthening, shortening, or no relative alteration, and this provides far 
more c.xlensive interfcrcnec. The dillicultics of estimating the amount of 
increasing relative shortening when both legs or one only are involved make 
it impossible to say with certainty how much shortening is due to disease 
and how mneh to oiicration. In view of these considerations it is fair to 
regard the operation as comparatively innocuous in this respect. 

(/. It has been \irgcd that the patients themselves should have the right 
to deeide whether a ]iermaucntly stiff limb is advantageous. Against this is 
the valid argument that a child's character and utility are formed and estab- 
lished rcsjwetively at an age when it cannot choose for itself. And the 
curtailment of the normal child's activities is a distinct disadvantage at an 
age when association with other children on equal terms is of great importance. 

r. I'inally. it may be urged that the views of i>arents as to the value of 
the procedure are not to be ignored. Roth parents and older children them- 
scK’cs liavc cxj)ericnccd nothing but satisfaction. This satisfaction vas only 
modified in the two early eases of massive oedema and irregular growth 
already re]H)ited. 


I wish to express gratitude to my colleague, Mr. H. A. T. Fairbank, for 
his constant interest and valuable criticism, and to Dr. Bertram Shires for 
kindly taking the skiagrams. 
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ARTHRODESIS. 

By W. ROAA'LEY BRISTO^Y, 

ORTHOP-EDIC SCEGEOX, ST. THOM.VS’S HOSTITAE, LOKDOX. 

(Bciiia the Presidential Address to the Orlhopadic Section of the Poijal Society of Medicine. 

° October 4, 1927.) 

I HAVE chosen artlirodesis as my subject because, looking back over the 
changes ivhieh have gradually evolved in bone and joint surgery since 1912 
or 1914. it seems to me that amongst the most marked both in this countr}’ 
and in America is the frequent resort to arthrodesis or the fusion of joint 
surfaces. In the ehildren’s hosjiitals in England before the ivar the stabiliza- 
tion of joints was not sueh a eommon practice as it is to-day. True, the 
shoulder was sometimes stabilized when the deltoid was paralysed ; the spine 
by an Albee graft for tuberculosis ; Avhilst arthrectomy and excision of the 
knee in children had been practised but had fallen rather into disrepute. In 
the adult the joint most often fused was the knee. The surgeiy of the foot, 
on the other hand, was largely a matter of tendon transplantation, sometimes 
with tendon fixation in addition. Small arthrodesing operations — e.g., that 
of the inner side of the mid-tarsal, the astragalo-scaphoid joint — were some- 
times attempted ; but this is verj-^ different from the stabilizing operations, the 
mid-tarsal subastragaloid arthrodesis of Dunn in this country and Hoke in 
Amei-ica, which we use to-day. Stabilization by m’re or tendon ties Avas 
practised ; indeed, when 5Ir. Openshaw delwered his Presidential Address, he 
told us that he frequently AA'ired the spinous processes of the lumbar A'ertebrae 
to gain stability of the lumbar sjjine after crash fractures. Stabilization of 
the acromioclaA'icular joint and CA-en of the sternoclaA'icular Avas practised by 
the insertion of a tie AA'ire. 

I paid a short A'isit to the clinics of the Atlantic seaboard of Anrerica in 
^lay of this year, and found that their problems are much the same as ours, 
and that they, like us, are attempting to soh-e certain of them by a more 
ii-cquent resort to joint stabilization. As will be referred to later, mid-tarsal 
subastragaloid fusion of the foot is noAV common practice in both countries, 
and so frequently is this procedure called for that Ave are forced to wonder 
hoAv Ave got on Avithout it. 

II hen discussing arthrodesis of the hip, I shall compare the results AAith 
those obtained by reconstruction, either by IVhitman’s method, or the more 
simple attack AA'hich we now practise. But arthrodesis of the hip has a 
definite jAlace in surgery. It is a modem method, and certainly Avas praetised 
little, if at all, in tliis country in the pre-AA'ar period. 

Arthrodesis is a destructme operation ; the joint as a joint is destroyed, 
but it is in most instances preferable to amputation, which may be the only 
alternatiA’e, and by arthrodesis the disease may be cured or the symptoms 
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abolished. I would inshaiicc the nicchanical arthritis followinj; an old m i 
united fracturc-clKslocalion of the ankle. If we grant that the lapse of tS 
since the aceidcnt and the degree of joint cJiange prevents a reconstruction'^ 
then a stable, jiainless, fi.vcd anlcle is certainly preferable to amputation ‘inti 
arthrodesis bccouics the ojjcration of choice. ’ 


INDICATIONS AND CONTBA-INDICATIONS. 

hor ( he purposes of discussion, it is uecessaiy to classify, in some voush 
w;iy, the iiulicalions for arthrodesis ; and, as I see them, thej" are; (1) Pain- 
and (2) I>oss ol luuetion, with or without deformitv. The pain and loss of 
fuuetiou result most often from 

a. .irthrUis whether infeetivc, to,\ic, or metabolic. Under this heading 
we iueludc tuberculosis, and in considering the value of arthrodesing opera° 
tions in the treatment of joint tuberculosis we shall, I imagine, meet rvitli a 
marked di\’ergenec of ojiinion. 

1). Trauma, particularly in fractures involving joint surfaces and fraehire- 
disloeafions in tlie lo\rer limb. I shall refer particularly to ankle fractures, 
fractures of the os caleis. and tarsal fractures in general ; but there are other 
minor fractures — e.g., a chip from a phalan.v causing a crippling arthritis of an 
iuterpludaugeal joint — wliieli arc well treated by joint fusion. 

e. I’araliisis. usually resulting from anterior jioliomyclitis, but sometimes 
also from peripheral nerve injury. Those of us who were interested in this 
siibjeel during llic war and in the immediate post-war period will remember 
being called upon to arthrodcso the interphalangenl joint of the great toe 
following an injury to the seiatie nerve. Fixed llcxion deformity of this joint 
was not infrecpicntly (he one .syiuptoni which distressed the patient following 
an imperfeel recovery of the nerve. The trentment of paralytic scoliosis by 
spinal fusion, wliieli is on its (rial, also calls for comment. 

As regards eonlra-iiidiealions, the one most often met with is fixation or 
loss of control of a neighbouring or corresponding joint. Tlic most obvious 
e.xample is the fixed knee, with a jiainfui hip on the same side. A fixed knee 
with a ti.xed ln'[) is a <lisahling defonnily, and some other method of relieving 
(lie jiain in the hip must lie sought for. 

The inliuenee of the age of the patient as a contra-indication is of inteiest. 
I shall suggest that fusion of the knee in tnherenlosis of the joint is a reason- 
able jiroecdurc in children, and I do not believe that age plays tlie part it is 
snjipnscd to as a contra-indication to joint fusion. 


THE QUESTION OF TUBERCULOSIS. 

TIic whole (inestion of (he treatment of Joint tuberculosis by opera- 
tion must come under review. It has been the practice to trea a join 
tubcrcic in children by eonservalivc means, and only to lesoi 
in the adult. AVe liai’c believed that the results were gooc , ue 
the patients lying on frames and in splints in perfect y 
liospitals, apparently doing well — the hips held abdnete , 
prevented, the knees kept in good position, and no cqniniis -ive come 

feet. Evcrytliiiig is satisfactory. So far, so good. U hen, howei e , 
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to analvsc a true series of end-results tlie jDicture is very different. Let me 
say at once tliat in my own experience the end-result of Pott's disease treated 
by consein'ati\-e means is satisfactory. Satisfactory, too. is the end-residt 
of tubercle of the small joints, e.g., dactylitis or tuberculous disease of the 
elbov or tarsus ; but wlien we consider critically the true end-results of tuber- 
culosis of the knee or of the hip we are struck by the fact that many of them 
are frankly bad. lly colleague. George Perkins, in his Robert Jones Prize 
Essay of the British Oi-thopacdic Association, analysed a series of end-results 
of hip tubercle. Out of 50 cases, the femoral head was diseased and altered 
in 41, residting in fibrous ankylosis, with, sooner or later, adduction deformity. 
Old cases from any clinic, treated well or ill, show this tendency, so it would 
seem that we should be wise to consider whether any other method is more 
encouraging. In other words, when the head is affected, should the hip be 
arthrodesed, and if so, by what method ? 

It is common experience that with tubercle, certainly in the active stage, 
the ordinary intra-articular arthrodesis, remomng the cartilage from the head 
and from the acetabulum, fails to give bone fusion. We are, I take it, all 
agreed upon this jioint. and the experience of the American and Continental 
surgeons is the same as ours. The various methods of extra-articular arthro- 
desis. as advocated by Hibbs, by Hass of Vienna, and later by the Boston 
scliool. do result in hip fusion, the stabilization of the joint by a bone bridge. 

If the end-results of tuberculosis of the hip, treated conservatively, are 
jioor, what arc we to say of the knee ? In our e.xperience at Pyrford, the 
a^•eragc stay of a patient with a tuberculous knee is very variable. Tlie 
disease becomes quiescent with rest, and th-n relapse follows. It is not 
necessary to go into details, but we find some children do better lying in 
bed with a Thomas knee splint, whilst some are more satisfactory, after the 
acute stage is jjassed. in a weight-relieving caliper or patten-ended Thomas 
walking splint. Tuberculosis in the knee in children commences most often 
as synovial disease, and the bone is directly invaded- at a later stage. It is 
rare for a bone focus to form the starting-point, although this does occur. 

A common story is well illustrated by the follou-ing case report : A small 
boy. A. S.. was under treatment from June, 1921. to September, 1922, in the 
country hospital. He was then discharged with the disease quiescent, wearing 
a caliper and attending the out-patient dejjartment at regular inten'als for 
inspection. The knee remained apparently cured throughout 1923, 1924, and 
1925. and then in 1926 there was renewed acti\'ity, and in the skiagram the 
bone for the first time showed evidence of involvement (Figs. 281, 282). 
This knee we arthrodesed (Figs. 283. 284), the patient's age being 7, and 
I suggest that in tuberculosis of the knee-joint in children, when the bone 
is affected, arthrodesis should be considered. It may be that we should go 
farther and not wait for bone involvement in pro^xd tuberculosis of the 
knee-joint. I would not have it thought I am advocating wholesale opera- 
ting in tuberculous joints in children, or that conservative treatment by 
rest in our country hospitals is a failure ; but I do think that there is a U-pe 
of joint — generally the knee or hip — which fails to respond to conservative 
methods. Wc should not be blind partisans of one form of treatment, but 
keep an open mind, and adopt what we believe to be the appropriate 
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treatment for each patient. If we do this, we shall find that in many a 
stage is reached when the fusion of the affected joint will he the best 
treatment. 



Fir ”8*1 — .\ntcro-po-itorior viow of enso 
,,,o„n i'n’i'i'/i. 281, 282. nftcr nrtliroilcsis. 
The oporntion lins not interfered with tho 
frrowtll clisC'^. 



Flo. 2S2. — Snino ctvso nt Fig. 281, two 
yenrs Ifttcr. 



ease 

not 


4 _Lnteral view of the same 
mhrodesis. The operation has 
,d with the growth discs. 
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In an old tuberculous hip ivitli deformity and fibrous ankjdosis, we jrrefer 
to attack the joint itself, and arthrodese in preference to doing an osteotomy, 

because in our experience the deformitj' 



corrected by osteotomy relapses {Figs. 
285, 286). We have had no trouble from 
attacking the diseased area, with one 
exception, that of a girl with a fibrous 
ankylosis, probably the aftermath of a 
pyogenic and not a tuberculous arthritis ; 
severe sepsis followed mthin a few days 
of the operation, but the M-ound healed 



X- 


Fig, 2S5. — Quiescent tuboreulous 
hip. Increasing flexion and adduction 
deformity. Compare with Fig, 280. 




Fig, 280.^ — Same case ns Fig. 285, after 
arthrodesis. 


in a month and firm bony ankylosis 
resulted {Fig. 287). We have met with 


i; 



Fig. 287. — .Arthrodesis of hip, for 
artliritis, ? tuberculous, ? pyogenic. {Sec 
text.) 


sinuses after operating on knees, but 
these have cleared up and given no per- 
manent trouble. 

This digression on surgical tuber- 
culosis arose from a consideration of 
the age of the patient as a usuallv 
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accepted contra-indication to arthrodesis, which cannot, in my opinion h 
allowed to stand. ‘ 'i ^ 


[TECHNIQUE. 

There arc. i-onghly speaking, two different procedures, which are termed 
the intra- and extra-art icvilar method, of attempting to obtain joint fusion- 
and I would at oticc disarm critieism by saying that the so-called extra- 
art ieidar method is not truly outside the joint, and that the capsule is opened. 

In th(! knee, in the ankle, and in most joints, it suflices to raw the bone- 
emls and (ix them in accurate eontaet. There are certain technical details 
which I have- found useful ; e.g., in attempting to arthrodese the ankle it is 
wise to dig well tip into the cancellous hone of the tibio-fibular mortice after 



removal of the cartilage, in order that good contact may f 
smaller astnumlns. flood contact laterally is gamed by dnudmg one or otlie 

'a"?; i: n- b. .» 

gap In anv . vonl. nLa, npnrnling for . cl.ron.c pan.fnl “'f » 3 

ft'i, ,V 0 U to totnovc ;>,c Pfclb, tvlncb enn sc^ 

may give rise to trouble later. I complained of 

a successful arthrodesis m which the patella c 

pain in the ,mlello-femoral joint. But it is when ue come to 1 
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tlie intra-articiilar mctliod is liable to fail, and with tuberculosis for prac- 
tical purposes always fails. Most of us can recall patients whose hip-joints 

would demonstrate a perfect re- 



Fig. 290 . — Intra^articulnr arthrodesis of the 
hip for proved tuberculosis. Two months after 
operation. Compare with Tig. 291. 



Fig. 201. — Same case ns Tig. 200. eichtecn months 
after oi>cration. Failure. 


suit of arthroplasty following an 
operation in which we have 
attempted to arthrodese {Figs. 
•290. 291). 

The extra-articular arthrodesis 
of the liip is a recent innovation. 
The procedure which most appeals 
to me is that de^^sed and prac- 
tised by Hibbs, of New York, who 
may fairly claim to be the pioneer. 
In April. 1926, he read a paper- 
entitled “ A Preliminary Report 
of Twenty Cases of Hip-joint 
Tuberculosis treated by an Opera- 
tion devised to eliminate Motion 
by Fusing the Joint". From a 
desultory reading and reirorts one 
liad the impression that he trans- 
planted the trochanter and fixed it 
into the ilium above and into the 
rawed neck of the femur below. 
We tried this, but found that the 
trochanter was too short for the 



Fig. 292, — Diagram of Hibb's extra- 
art icular artliroclcsis of the hip. 


purpose. The actual method which he practises {Fig. 292), and which most 
certainly succeeds in fusing the hip. is the transplantation of the anterior 
two-thirds of the trochanter, together with about two inches of the cortical 



408 THE BRITISH JOURNAL OF SURGERY 

l)one of ilic femoral shaft. This bonc-graft‘ is pedunculated and deft wit) 

1 he njipcv ])avt of the trochanter attached by periosteum, and the free end-^ 



I'lu. I'riivi'il liiliorcuIo'iiK of tlio rieht Iiip, bpforo c.vtrn-nrticular nrtlirodesis. 

Coinpiirc wiUi J’lV/. 294. 

thal Ijiken from (iic femoral shaft — is laid along tiic superior surface of 
(lie iK'ck of (lie feniiir bared for its reception, and firmly wedged into a 



groove cut in the ilium above the acetabular rim. Slight abduction ja 
the bone-graft firmly into position (Fig-‘<- 293, 294). 
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I sa\v Allison in Boston artlirodese a hip by the extra-articular method, 
using a free graft taken from the tibia, and he kindly sent me prints of the 
skiagrams, which illustrate the method he is using {Figs. 295, 296). The big 
tibial graft is supported by small osteoperiosteal or sliver grafts as advocated 
by the French school, A graft may be turned down from the outer table of 
the ilium along the neck, to 
reach the trochanter ; but the 
femoral or tibial graft is as 
con^•enient. and is stronger 
mechanically. 

I saw the operation I have 
described performed by von 
Lackum in Hibbs’ clinic, and 
Hibbs showed me a large num- 
ber of patients in his country 
hospital whose hijDS he had 
fused by this method. The 
hips were firmly fused by bone. 

X-ray evidence and clinical 
examination bore this out, and 
I am convinced that in his 
hands, at least, the problem 
of arthrodesing the hip-joint for tubei’culosis is 
we may hold as to whether the operation is 
that there are occasions 
fi.x the 



Fic. 295.- 
artlirodesis. 
Fig. 290. 


•Tuberculoxis Iiip, before ejrtra-orticufar 
Dr. .-tllison's case. Compare with 


not. we shall agree 


solved. Wiatever views 
frequently called for or 
when it is necessary to 
hip. 

In an arthrodesis Hibbs 
lays great stress on the careful 
saving of the j^eriosteum, and 
relics on this structure to 
form new bone. He peels it off 
with eare, taking the 

outer layer of compact bone tvith 
it if it does not strip easily. 
The ai'throdesis or fusion of the 
spine which he practises leaves, 
when the dissection is complete, 
a series of spinous processes and 
laminas, cleared of periosteum, 
which periosteum forms a prac- 
tically unbroken sheet lining 
the muscles and soft j^arts which ha\'e been retracted. 

Bone fusion is pro^•cd by clinical c.xamination and by skiagram, and m 
those patients -who liaA’c died of intcrcurrcnt disease the specimens show 
the firm bone arch posteriorly, and the fused joints between the articular 
processes. 



Fig. ^9G. — Snmo ense as I'iff. 295, after extrn- 
nrticulnr arthrodesis. 
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PAIN AND DISABILITY FOLLOWING TRAUMA. 

Jlie iiso of JirHirodcsis in the treatment of painful joints followintf 
raetutrs or olher Iramna iieecls to be emphasized. I am myself coavincecl 
fliat arthrodesis of the ankle is the best procedure to adopt in any old 
mat-muted ankle-joint IVaelure. when there is evidence of traumatic or 
nieeliaiiieal arlliritis (/'/g.v. ttOT-ttOO). In a series of patients I have clone 
tins operation and tlic results arc good. Pain is relieved, and the function 
witli a li.xed ankle, in the right-angled or just above the right-angled position, 
is exeellent. Many of thc.se patients can walk any reasonable distance, and 
would sec'm no worse' off than before the accident. 

1 he sc'vc'i'e disability following a fracture of the os calcis is generally 
adinilled. Irealinent by attempted reduction followed by fixation in plaster 
and relief from weight-hearing for many months has failed to relieve the pain. 

1 his is not suvjirising if. as wc hclicvc. the pain is largely due to a mechanical 
arthrifis of the suhastragaloid joint. ^Yilson, of Boston, read a paper in the 
rec'cnl diseiissioii on fraelnrcs held under the auspices of the American 
Medical .\ssoeialion in Washingfon. advocating immediate arthrodesis of the 
suhastragaloid joint for fracture of the os calcis. He produced statistics of 
Ids end-results, proving that his patients of the industrial class got back to 
full work in a reasonably short space of time, and the results were immeasur- 
;d)ly lietter than liy any olher treatment. Wc have done this operation with 
good result. tl\ough only in the late stage : bnt should not hesitate to cariy 
it mit in any recent os calcis fracture involving the joint — and the joint is 
involved in ail erusli (Vaeturcs. 

.Arthrodesis of the spine— spinal fusion — is practised in America as the 
Iri'atment for enish fraelures of the vcrlclmc. Osgood and the Boston school 
are confident that llie results arc belter, and more quickly obtained, than by 
conservalive treatment. In that country, too. where low backache is so com- 
luou. arthrodesis of the Imubo-saeral joint, and, ^s■ith some, arthrodesis of the 
saero-iiiae joint, arc heeondug ])opular. Smith-Pctcvscivs approach and tech- 
nique in oiieraling (»n the latter joint would .seem to ensure fusion of the joint. 

In s|)inal fusion tlie ojicration devised by Hibbs is the operation of 
clmice. Anyone who has watched Ilibbs avthvodcsc a spine must, I think, 
feel, as I did. tiiat tlic operation is bound to result in solid bony ankylosis. 
Teelmiealiv I he operation is more dillicull than tliat of Albee. and takes 
cousiderab'lv longer, but. to my mind the end justifies the means. Three 
months' rest in bed in a light back-brace follows, after which the patien 

is allowed up without sujiporl. i r 4 - , 

Tim size and inujorlance of a joint arc not necessarily t le on y ac ors 
which govern our tlecision. I .saw this year a patient with a chip rac uie o 
the phalanx of a ring linger, with mccbamcal arthritis of the mterphalangea 
joint. He had tieen prevented from using the hand b> pam oi some nu 
months. Fixation lyv strapping and a splint l.ad failed to relieve the nith- 
ritis. A simjfic ojieration, such as most of us use for a lammei oe 
Jiini a usefrd and painle.s.s finger wbich enabled him to ro c a go 
comfort and use tlie hand freely. The terminal mterphalangeal joint was 
fused in slight flexion, and there was no disabiiit} . 
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I have hover myself see,, the neecssity to to either end ot the cl.vieh 
for rceuvrcht ,l.sloe,,l,o„ of the aeromio- or stetho-olavicular loiL T ' 
fon..er „ eo„„„o,, the latler aceideat. In either eL th 

f„„cl,onal ,.l,l, ly of the J,,.,h is little if at nil affected, nad is soon meo«S 
widi njiprojirmlc jiliysicn] methods. ^'^ooiered 

AVhen consklcm.fr_t],c part artl.roclosis is to piay in the treatment of 
rhyon.e ,)nmlnl arthnlrs of the J.ip, it must be empliasked that severe nab 
Av.fii or M-.lhout enjiplmp deformity, is the symptom irhich makes one advise 
opcrnlion, Ima/tme sympfomalic treatment has been tried and has failed, 
and the question nrises—Cati operation on the iiip offer hope of relief from 

the pain, and, if so, Avhat operative 
attack is best suited to the needs of 
the partieidar patient and the par- 
ticidar hip ? 

We iiai’c attempted to arlhrodese 
the liip-joints in about thirty patients. 
Pain can be I’eiiei’cd, althoiigii the liip 
docs not always arthrodese, for the 
operation nia 3 % and frequently does, 
result in a short fibrous ankylosis. 
The met/ioc? is useful, but there are 
certain considerations which have made 
us try out tlie operation of reconstnic- 
tion, leaving a movable joint. First, 
tlie nflcr-trcatmcnt of arthrodesis of 
tlic hip is necessarily a prolonged fixa- 
tion in plaster, and in most liands the 
.spica is applied on the table. There- 
fore operation is prolonged, and after- 
fixation very much prolonged. The first 
is ])crhnps a small point, the second 
of more practieal importance, becan.se 
these patients are usually past middle 
life and do not tolerate prolonged 
fixation as well as younger people. 
Then, when the hip is fixed, there is 
additional strain thrown on the lumbar spine, and it is small consolation to 
the patient if his painful hip is euved at the expense of a painful lumbar 
•sfiinc and ohronie loiv liackaelic. 

Again, both hips are sometimes affected, or a hip and knee on the same 
sklo. Arthrode.sis of the hip is then out of the question. 

I fed, then, tliat reconstnidion of the hip', although still perhaps in the 
experimental stage, is wd! worth a trial. We used to piactise tie opera loi 
devised bv NVhilnian {/-k'g.v. fiOl, 302), but we now try what is a 
jiroccdiirc (i-Vg. 303). and the I'csuWs arc fairly good. The opciat o 
kiplc, and there is little .shoek. The after-treatment consists m modeiate 
fixation for a month, and Dien the patient is alloued up. e 
frequent manipulation in llic direction of extension an a cue , 



V\ii. CUM.— "\V'Intiiuvu'*4 rii’nfi-tnirfion of tin* 
hip ft*r i’itruiiic /irfhrifr-. 
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AMiitman taught was tlie correct after-treatment follou-ing his reconstruction 
of tlie joint. 

The treatment of paralji:ic deformities by joint fusion dates baek many 
3’ears, but tlie great cliange wliich has taken place is in the treatment of the 
parahi;ic deformities of the 
foot. We owe to Dunn in 
this country' the modern 
operation of mid-tarsal sub- 
asti-agaloid arthrodesis — and 
the American surgeons favour 
a somewhat similar opera- 
tion, de\'ised independenth' 
about the same time b\' 

Hoke. Dunn’s method of 
stabilization of the foot, the 
cmploj’ment of which is b\- 
no means confined to- para- 
h-tic deformitj’, has soh’cd 
many problems which were 
before incapable of solution. 

Dunn’s operation has stood 
the test of time and gives 
a good functional foot. In manj’’ parah'tic deformities of the foot it must 
be combined with tendon transplantation, if we are to avoid recurrence of 
deformitj* b}’ unbalanced muscular action. 

Arthrodesis of the shoulder, less often 
called for, yields good results in carefulh’ 
selected cases. 

I have attempted to call attention to 
the important position which artlu-odesis 
occupies in modern orthoptedic surgerj', and 
to suggest that its sjjhere of usefulness is 
wider than we have believed in the past. 
Whilst its uses in tlie treatment of surgieal 
tuberculosis dm-ing the active stage are to 
be carefulh' weighed and considered, I feel 
that in certain directions, notabh’ in the 
treatment of mechanical arthritis, we can 
with advantage practise it more often. Jlaj' 
I saj' again that for mal-united Pott’s frae- 
tures and for fractures of the os ealcis I 
think that arthrodesis should be resorted to 
much more frequentty than has been our 
custom. Finall}', for many conditions we 
ha^'e here a method which we can emplo\' with the certaintj’- of success in 
attempting to soh'e that all-important problem — the relief of pain. 



hip-joint. 




Fig. 302.- — ^Diogrom of A\lntniftn’s reconstruction 
operation on the hip-joint, n, Showing complete loss 
of femoral neck after fracture, b. Shows reconstructed 
neck and area obtained from removal and trans- 
plantation of trochanter. (Frew * Anna/s 0 / Surffcrt/.^) 
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TREATMENT OF ANKLE AND LEG FRACTURES BY THE 
‘DELBET’ AMBULATORY PLASTER SPLINT. 

IJv ]•:. LESLIE ROBERT, 

lATi: .VS-ilSTAVT Mi;i)I('Ar, SUri;ilISTEXDENT, ST. .AfAIlV ISLIXOTOX INTinllAnY. 


Tin; followin-r iimliulafory trcalniciit is based on tliat elaborated and described 
by I’lolessor I’ierre Dclbel, of tlie Ilopital Cochin, Paris. Tliis method of 
liealiiK'nl was introdnecd to the writer in January, 1D23 (when House Surgeon 
at the Iloyal Xortlicrn Hospital, London), by Mr. Gwynne Williams, under 
wliose direction lie was permitted to treat liis fir.st cases. 

J he method differs from others in the following particulars : — 

1. J lie [laticnt is made to walk witliin one, two, or at mo.st three weeks 
from the date of accident. Iicaring full weight on the injured limb. 

■J. 1‘rom commencement of walking he actively moves ankle- and knee- 
joints. thus enjoying the most cllieicnt form of massage — namely, natural 
function; this prevents that long-pcr.sisting stiffness and swelling of the foot 
which so loudly advertise the limitations of the usual methods of treatment. 

lie is able to return to ordinary forms of work in from four to si.v 
weeks after the date of ;icei<lcnt if he wishes to do so, walking in his splint, 
without being encumbered liy the use of erutehes or walking-sticks. 

•t. I'rom eight to ten weeks after the date of the accident the plaster 
sjilint is removed and all form of treatment ceases, except that the boot is 
wedged on the inner side. 

'The method has been found successful in the following types of cases:—- 
Ankle Fractures. — (a) .Miduelion and adduction fractures with one or 
both malleoli detached, and with lateral dis])lacement of the astragalus. 
(//) .Malleolar fractures with anterior or posterior displacement of the 
astragalus, and with a detaelied wedge off the front or back of the tibia, 
the fragment not being much displaced. 

Leg Fractures. — . , 

1. C/osff/ Fm(iuirs ~(a) Fracture of the tibia alone, (b) The ‘torsion 
variety, an obIi(|Ue or spiral fraelurc in the lower third of the tibia and 
ujijier’ end of the fibula, when there is not much over-riding or angulation 
of the fragments. In these eases the bones frequently lie in close apposition 
and iiarallel with each other, while shortening docs not exceed a quarter to 
half an inch, (e) 'J'ransverse fraelurc of both bones in the lower halt with 
or without comminution, as occurs when a cart-wheel passes o^ei le e„ 
aboi'c the ankle. 'To avoid the disabling deformity of posterior bowing, one 
should deliberately aim at jiroducing a slight degree of anterior angulation 
bv Tilaciiig a firm wad (bandage roll) under the plaster bcfoie it se 
the line of fracture, (d) Some eases of fracture in the uppei in ^ '^cii'nn 
in tliesc tlic Dclbct jilaster as dc.scribcd below is useless, but a le su,,,^^ 
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of 3Ir. Gwynne 'Williams tlie writer lias extended the plaster up to the mid 



Fic. 304. 

Figs. 304, 303 . — -To show application of extended Dell>et splint. 


thigh, and in the two cases in which this was tiled the 
results were ven’ satisfactory (see Figs. 304, 305). 

2. Open Fracinres. — When the wound has healed, 
provided that good alinement of the fragments has been 
maintained. 

THE ‘DELBET’ PLASTER. 



The plaster is applied immediateh* after manipulation 
has been carried out as described below, while the patient 
is still under the anaesthetic. The splint consists of four pieces, made of book 


Upper band : 20 br 2 in.; made of 1C layers. 


Two side bands : each 20 by 34 in,; of 24 layers. 



Lower band : 20 by 2 in., with liccl-piece; of 10 layers. 

Fig. 300. — Diagram to show the composition ox the Delbet splint. 



muslin (mesh 42), cut to pattern as shown in Fig. 306. The measurements 
are varied as required for adajitation to small or large legs. 
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A board is placed under the leg to make a firm even surfaee T. r 

of II, c leg ,.l, ,, level jua beloiv the ,™,„i“e,‘;e of JirtTbilrtarrcle"'' 
hue IS drawn longiliulmally up each side nf tl,e ie„ r i. (2) A 

Of the eorrespondiug malleolui to thet^^L'Xv^^ 
me marks the up,mr hunt of the r.pper baud when wound round ?he W n? 
the lon-utuduu, lujes mark the anterior border of eaeh side b4X f 
.Mpphed ; thus he ateral baud will lie on a more posterior pLre Sm S 
he mes,al baml (F,^. 307). If the log is ve,y hair/it may beXS 2 
c.sst n M . le leg and foot arc well greased with vaseline. Strips of 



calico bandage (4-in.), cut out with a curve and arranged in imbricated 
fashir)!!. have been jireviously jrreirarcd and secured in two wooden clamps 
307). Later they will be used to bind the wet plaster bandages tightly 
on the leg and so ensure a close fit. The clamped strijis are now laid flat on 
the board under the leg. to extend from heel to knee (Fi^. 307). 

Mixing the Piaster. — One jiint each of plaster-of-Paris and of cold water 
are usually sullieient ; in warm weather 24 oz. of rvater are used. The 
plaster should be jmrehased in scaled tins, the lid being resealed bj”^ adhesne 
slrajrjjing after use, to keej) the contents air-tight (the winter uses the plastei 
supplied in 7-lb. tins by Alcssrs. Alien & Hanburys). It is not advisable to 
use agents for hastening the setting of the plaster, such as warm natei or 
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the addition of salt or alum ; tliis introduces a variable factor which is not 
only unnecessary but may cause setting before the operator has time nicely to 
adjust the bandages. A large enamel basin is 
used for mixing ; the plaster is quickly sprinkled 
into the water, and stirring is not begun until 
all the plaster has been put in and is completely 
wetted. This ensures a thin, er'en, creamy mix- 
ture without lumps. The bandages are all put 
into the mixture together, each piece in succes- 
sion being thoroughly soaked. 

Application of the Piaster Bandages {Figs. 

308, 309). — One assistant is needed, who stands 
at the opposite side of the bed, and should be 
conr'ersant with the method. 

1. The top band is laid under the leg, its 
upper border coinciding with the marked trans- 
^•erse line, with protruding ends of equal length. 

2. The lower band is then laid transversely 
in position, so that the lower border of the 
central heel-piece lies just short of the flat 
plantar surface of the heel, and with the heel 
placed excentric, allowing more turn-up on the 
inner side of tlie ankle, where the malleolus 
reaches farther forward tlian on the outer side. 

3. Eaeli side band is now applied as follows, the one on the assistant’s 

side of the leg being placed first {Fig. 309) : The 
band is placed so that the knee end reaches the 
transA'erse line on the leg, and the anterior 
(uppermost) border coincides with the marked 
longitudinal line. The assistant presses the knee 
end against the leg with his thumb ; the band 
is now doubled back on itself below, the doubled 
portion extending about three-quarters of the 
wa}- up the leg again, and the folded border 
reaches domiwards to just short of the plantar 
heel surface. The assistant holds the lower end 
to the leg just above the ankle with the other 
thumb ; closing his grip above and below he 
now rotates the leg towards the operator, while 
the latter adapts the posterior part of the band 
to the leg. The other side band is applied in a 
similar manner, the assistant holding it to the 
leg by closing the grip of each hand, and again 
rotating for j^osterior adaptation. 

4. The upper band is then bound tightly 
round the top of the leg outside the side bands; 
this is best effected by the assistant maintaining 
11 on one end while the other end is jnilled over and across and tucked 
VOL. XV. — NO. 59. 27 




Fig. SOS. 
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of "icVti'ta,*’" 1« 

ajijiliccl in t)ic foJJoirhig manner ; Each Jorver cornev 
of the hccl-jiiccc. and the eorrespoiiding point of its upper border, is grasped 

operator and iiis assistant on either 
SKie. i he hands are tlien Irrongfit forward, and thus the iieei and niaheoli 
arc cnen.sod m (iic plaster. Tiie assistant then stands at t})e foot of the bed 
or prefcrufify kneels, and rvith Iinnds placed along each side of the heel and 
ankle presses timdy on the plaster, at the same time inr-erting the heel and 
external inalleoltts. fMcanwhilc the operator crosses the two ends of the loner 
haiul over the leg, leaving room for play of the tibialis anticus tendon below 
the (‘i-ossing when (he patient commences walking. A little plaster cre.nni is 
flu’n rnidjed over the svirions joins. 



!’lu. nio. — .Sliimins llie li'R nfler reniovnl of tlir calico. 


fi. Lastly, llie clamps are opened and the calico strips {Fig. 307) boiind 
o\-cr the plaUer -many-lair fashion; this sliould he done tightly, hegin- 
ning below and on the inner si<le. as, the inner hand lias a tendencj to slip 
haediwards. The whole is 'lied’ by knotting the uppermost strip over the 
interval between the twt^ hones, thus avoiding a pressure sore later under 
liie knot. The foot ami ankle are again compressed between the two hands 
a)ul inverted as before, .and held thus until the plaster sets hard, winch wilt 

be in utnuit ten mimiles from the time of mixing. , , , , „ 

Snndhngs are slacked on either side of the leg, interlocked by a roller 
towel, the weight prer'enling I he patient from moving the hmb udnlc commg 
round from the .ana'.sl Indie. The leg is left .so for two hours, .^ter 
is ])laecd on a pillon-. The calico strips arc removed on the following da) 

and the piaster is dated. (Fig. 310.) 

It must be not eel liial no moulding should be done after tie i 
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lias begun, to set, as this causes it to crack. When the plaster is quite dn.' 
and of stony liardness, whicli will be after one or two days, the ankle is 
X-rayed again, and if the displacement of the astragalus has not been com- 
pletely reduced tlic plaster is removed, another general anaesthetic adminis- 
tered, and the persisting displacement corrected. 

The abo^•e description may seem tedious and superfluous in detail, but 
to obtain success by this method of treatment a solid accurately-fitting plaster 
is essential ; one must have a methodical procedure to work on, and the 
laborious e.vpcrience of over two hundred ‘efforts’ has suggested to the vviter 
little manoeuvres which both save time and make for success. 

Succcssi\'e jDlasters are put on the same case as required in exacth* the 
same way, though the anresthetic and manipulation are not repeated unless 
the first attempt at reduction has failed. The indication for renewal is loose- 
ness of the plaster owing to the gradual subsidence of oedema ; the average 
number of plasters for the whole period of treatment in cases of ankle fracture 
is two or three. All form of treatment ceases in from eight to ten weeks from 
the date of accident, when the last plaster is removed, the patient at this stage 
having been walking for the several preceding weeks without stick or aid of 
any kind. 

It will be noticed that the plaster is apjflied directly on the skin surface : 
this leads to no ill-effects per se, and the absence of any form of lining material 
makes easier the early detcetion of the presence and extent of pressure sores 
later. However, if abrasions or blisters are present, a small piece of double 
thickness of gauze wetted with flavine is placed over them before the plaster 
is applied. 


ANKLE FRACTURES. 

The following is a detailed account of the method of treatment used by 
the writer in cases of recent ankle fracture : — 

1 . The patient is put to bed with the leg — which is temporarily controlled 
in a bo.x splint — raised high on pillows, so that the ankle is higher than the 
knee, and the knee higher than the hip ; this partially reduces the swelling 
and alleviates pain. A flavine dressing for abrasions and blisters, and a cool- 
ing lotion, arc applied if necessary. 

2. The ankle is X-rayed as early as possible, the splint being removed 
for the purpose: two views are taken. It is well to emphasize that a ‘dead 
true’ antero-posterior view is essential, especially in those cases in which 
there is only a slight lateral displacement or eversion of the astragalus, as 
such slight displacements tend to be completely missed even when shown 
by tlie skiagram, and so remain uncorrected with a resulting future disabilitv. 

3. A general an:esthetic is given in every case, and complete relaxation 
oiitaincd where the skiagram shows any displacement, unless the general 
condition of the patient forbids. This may seem unnecessary in cases present- 
ing only slight displacement, but in the experience of the writer it is just these 
cases which offer most difficulty in reduction. Adduction fractures are more 
easily reduced, and the procedure can often be accomplished ^\ithout any 
an.csthctic. It is interesting to note that in them no ligaments are ruptured 
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(otlicr than tlic joint cajjsiile). However, it is safer to acloi* the rule thar 
a general anicsthctic should be given in all eases, 

Redliction.— It is not necessary to flex tlie knee in order to reduce 
posterior dislocations if full anaesthesia is obtained, the weight of the limb alon 
being almost suflieicnt to effect reduction if the foot is held up by the bed 
lo correct lateral displacement, in the case of the right ankle, the W is 
grasped by (he left hand just above the ankle, preferably with the ‘heel’ of 
the hand and ball of file thumb pressed against the mesial border of the tibia- 
the heel of the foot is grasped in the right hand so that the ‘heel’ of the hand 
is pressed over the external malleolus (Fig. 311) ; firm steady pressure is now 
oxcrled in opposite directions by the two hands, the right dorsiflexing at the 

ankle-joint wliilc maintaining imvard 
I / pressure over the external malleolus. 

\ / In the case of the left ankle the ‘holds’ 

/ / arc reversed. Rough handling, as by 

/ y/ bruising the tissues in a vicious finger- 

V / y/ grip, is to be avoided ; this only 

\ / increases the injury to the soft tissues, 

\ \ \ / with resulting increase in swelling which 

\. \ ' / holds the plaster splint faidher off the 

\\ If bones, lessening its retentive effect. 

\ \ I So important is it to obtain com- 

\ Y plclc replacement of the outward astra- 

V \ gains that one may adopt the working 

\ \ \ rule that it is impossible to over-correct 

/ \ it ; this is not strictly true, but the 

\ \ j \ j)oint is stressed because on several 

y yA occasions after he had used force almost 

V C \ \ amounting to violence the writer has 

y been disappointed to find a persisting 
slight outward displacement, as shown 

J-'k;, ail, — illu-Uritli' tlic oirrcetion of ,, u j 

tiiK-nil iii-gliu-rmt'iit. by A rays. Also it must be rememberea 

that (he clinical appearance of a swollen 
ankle is no (•i-rlain guide lo the position of the underlying joint bones; 


radiography offers the only jiroof. 

When should reduction be cffcelcd ? Generally speaking within forty- 
eight hours from the time of accident if possible; greater hurry is not 
essential, allhongh often desirable. In easc.s, however, wdiere swelling and 
blebs are very marked, and displacement is not e.xtreme with skin stretched 
tiidit over the fragments, it is an advantage to leave the jratient with his 
fool well raised and the blisters drc.sscd for three or even four days before 
reducing, thus allowing the swelling to .subside partially before putting the 
leg and foot in plaster as described above. 

Pressure Sores. — Sores cau.scd by chafing of the plaster do occur, le 
common sites being at the anterior corners of the lateral bands an at le 
edges of tlic upper band. Tlic sores arc generally quite superficial, and the only 
treatment rcipiivcd is to cut away the offending edge of plastei, an nia'e 
tlic patient rest more with the leg elevated on a chair. Occasiona j eeper 
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sores occur u'hich necessitate temporary confinement to bed and free paring 
of the plaster to allon- for dressing : sueli sores may delay -n-alking for one 
or e\-en two weeks, but are certainly not of sufficient gravity or of such 
frequent occurrence as to constitute a serious objection to the method, com- 
pared with its o^'erwhehning advantages to the patient. An avoidable 
jn-essure sore is one due to pressure of the knot tied in the uppermost calico 
strip causing an indentation in the plaster if the knot is placed over the 
front of the tibia : it should be over the inten'al between the two bones. 

Walking. — Professor Delbet,i in his description of this method, advo- 
cated walking within a day or two of the application of the plaster. While 
the writer fullv agrees with such early walking in the slighter cases not 
showing any displacement, he thinks there is a risk of redisplacement 
occurring if weight-bearing is allowed in the more se^'ere cases at such an 
early date, as the large amount of oedema around the ankle so often present 
in these cases holds the plaster off the external malleolus, thereby permit- 
ting movement of the latter under stress ; for the acting principle of the 
plaster is that it prevents lateral movement of the parts controlled by it, and 
not that it transmits the body weight from the malleoli to the upper end of the 
tibia, as was claimed by Professor Delbet. Therefore, at the commencement of 
treatment the first plaster is used merely as a retentive splint, and is renewed 
when swelling has subsided sufficiently to make it loose, usually between the 
first and second weeks. It may be mentioned here that others who have 
adopted this method put the foot and leg up in a complete plaster cast after 
manipulation ; this is remo^-ed in about two weeks and replaced by a Delbet 
plaster. There is no essential difference between the two procedures, each 
splint being equally retentive if jn-operh* applied. 

lA’hen the second Delbet plaster is thoroughly dry and hard the patient 
is made to walk. This is sometimes a laborious task for the surgeon, especially 
in the ‘conqjensation’ or ‘dole’ type of patient, and requires much patience 
and firmness : but it is often suqu'ising to find how some patients rvith more 
spirit will walk tolerably well from the start. At the first lesson it will be 
well for the surgeon to ignore completely the protestations of pain and inability 
to stand made by a ‘flabby’ patient; the latter must be convinced that his 
injured limb can bear his weight by being made to stand firmly on it from 
the outset. 

The patient is first allowed to swing his legs over the side of the bed for 
a few minutes, after which he is made to stand upright, with feet a little apart 
and toes pointing directly forwai'ds facing the surgeon, who holds his hands : 
he now bends both knees several times while keeping his heels on the ground, 
and so acti^-ely dorsiflexes the ankle-joint from the very beginning of treat- 
ment. The patient then walks, taking small steps, and bringing each foot 
in front of the other at each step, his only supjjort being ‘holding hands’. 

After he has been thoroughly convinced that he can walk, he is gi\'en 
sticks with rubber ferrules and encouraged to get about as much as possible. 
The objection to allowing a patient to walk with crutches is that he avoids 
putting any weight on the injured limb and does not move his ankle-joint, 
thereby missing the whole principle of the treatment. The most accurate 
estimate of progress is by making him walk ‘holding hands’, by which 
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nienns he must boav his o^yn .veiglit. Enthusiastic patients will find tint P,. 
can dispense witii both slicks in from one to two weeks. In the eail'v ■' 
walking increases the swelling, whiel, may lead to pressure sores from the S 
bulging over the plas er edges; this can be relieved by making the patSt 
sit with the leg laiscd on a Ingh chair whenever lie is not actually walkim 

Eeturn to work is permitted, in the splint, as soon as the patient canS 
iMth conlidcnec, this ]icriod ivill vary with the mentality of the individual 
and wilii his parheiilar kind of work; an occupation which entails ladder 
climbing will be obviously unsuitable. The writer has had patients who have 
III ilK'ir plaster, knell to do liouscwork, stood all day at the wash-tub, walked 
over seven miles (a leg fracture), while many have been able to get about on 
Inises and trains, thus resuming an active life in from three to four weds 
after tiie injury. 

Results. Manipulation heing the method of choice in the great majority 
ol cases of ankle fracture, and rclcnlion by means of plastcr-of-Paris being 
generally eoneeded tlie most rctiahic form of splinting, it remains to determine 
wliicli nictliod can get tlie patient hack at work and provide him with 
jiernianeiif good |■^nlelioll in the shortest space of time. The writer’s series 
of cases is too small to justify any claim regarding his results as compared 
with those achieved by other methods ; but a brief survey of a few collected 
facts will, lie Iiopcs. warrant the eonchision that the Delbet plaster offers 
])roniise of a deliiiite advance in tlie treatment of this difficult type of fracture. 

Of (he -’t cases of recent ankle fractures in this series there was no 
apparent displacement of the astragalus in 5. Of the remaining 19 cases a 
general anieslhetie was eonlra-indicalcd in S. Tlic following figures are 
ns'crages taken over tlio 'Jf eases: (1) Date of commencement of walking, 
from day of accident. 14 days. (2) Dale of removal of last plaster, and 
er-ssalioii of all Ireatment. from day of accident, 52-2 days. (3) Date after 
accident on whieli jiatient dispensed with use of a stick (ascertained in 21 
eases only). Hii days. 

.Slati'sties in fracture eases arc a doubt fill source of information, based as 
tiiev fir(|iien(ly are on a eireiilarized questionnaire addressed to tlie patients. 
It is imrlienlarly ilillieiilt to convince a work-shy imtient that he is fit to 
resume work, when a weekly visit to liis pane! doctor, on a plea of persistent 
))nin or swelling, \vill jirovide him with the desired certificate of disability. 
One can onlv eihiiiiiate any tangililc cause by X-ray and clinical e.vainination, 
and then compare liim with others who have suffered a similar or a more 
severe injurv. but wliose interests liavc been best served by an early return 
to their oeeiiiialion. 'J’liereforc it would seem of imicli more value to quote 
X-ray and eliniea! fiiiding.s at the end of the period of treatment, and again 
at a more reniole date. 

Another confusing faelor to be considered when working out a new 
metliod of Ireatment is tlmt failures during the c.xperimental stage may be 
due to iguoraiiec on the part of tlic worker, or to his method. In this con- 
nection the writer may state that of liis own fiulures-o out of 24 eases treated 
with tile Delbet ])lasfer— incomplete reduction at the outset (ajthoug 
.-eiicral aiuesthctic was considered inadvisable in 3) was responsib e or . 
Tlic fifth case is an instance of failure of tiic method, the only apparent 



‘DELBET’ SPLINT IN LEG FEACTUEES 423 


excuse being that the patient, a -woman of rather liea-^y build, was permitted 
to walk on the sixth day, when oedema around the ankle was still marked. 

It will he more instructive and convincing to present a few cases, with 
X-ray plates and full details of treatment, as showing some results that have 
been obtained by this method. 


CASE REPORTS. 

Case 1. — Severe abduction fracture of the aukle, Dupuytren type (figs. 312-315). 
S., age 22, picture framer. On Jan. 17, 1926, had a toboggan accident, fractur- 
ing tlie right ankle. 



Jan. IS : Marked swelling and deformity of the 
right ankle, large blisters, lower end of tibial shaft 
almost through skin. ^Manipulation under general antes- 
thetie ; 1st Delbet plaster. 

Jan. 25 : 2nd Delbet (did not set). 

Jan. 26 : 3rd Delbet. 

Fch. 1 : Patient walked. 

Fch. 2 : 4th Delbet : Dispensed -(vith sticks. 

Fch. 6 ; Walking almost naturally. 

Fch. 14 : Plaster removed ; two deep pressure 
sores, one over internal malleolus ; put to bed. 

Fch. 24 : To sit up with leg raised. 

.l/nr. 3 ; 5th Delbet. 

Mar. 5 : M'alks with barely perceptible limping. 

Mar. 6 : Discharged. 

S\Iar. 24 : Plaster removed. .All treatment ceased, 
i.c.. 66 days after accident. Has been at work since 
discharge and leading normally active life, riding on 
buses and trams ; no limping during past week. .All 
movements of ankle free, including full dorsiflexion. 
Skiagram showed good position. 





Fig. 315. 

Case 1. July 14, 1927, 
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Lath Hhsui.t. — J uly, 
No deformity, i)iiin, or 
those of the other side. 


1027 : Has had no disability whatever since last seen 
swelling. All movements of foot and ankle equal tn 
skiagram. ^ 


Case 2. — Abduction fracture of tb 
(Figs. ;n(i-:518). 

r., age (i.7. retired station-master. 





I'm. 3ir..-C(iij 2. .Imio 2!'. Il»2.1. 

left foot. .All movements of fool and 
iiiehiding dor.-illc.vion to beyond a right a 


ankle with complete posterior dislocation 

On June 20, 1923, was knocked dotrn bv 
motor van, the wheel of which passed 
over the left ankle. Alanipulation was 
done under a general anajsthetic, and a 
Dclbet plaster applied. 

Jiili/ 5 : Plaster removed owing to 
pressure sore over internal malleolus. 
Jiihj 13 : 2nd Delbet plaster. 

Jiilj/ 21 : Has been walking several 
days. Discharged. 

Jiiltj 30 : 3rd Dclbet plaster. 

Aug. 29 : Plaster removed. All 
treatment ceased, i.c.. Cl days after 
accident.' IValkswell. On arrival home 
walked upstairs alone, without a stick. 
Did not require stick after this date, 
although used one when out because he 
was nervous. 

Late Ri-.sult. — Seen in August, 
1927. patient stated that from one 
month after removal of plaster he had 
no limp, and the left ankle was as free 
as before the accident. Has suffered no 
disaliility in any way since. Examin- 
ation ; No limp, very slight eversion 
ankle equal to those of the other side, 
gle. Skiagram; 



Fio. 3D. 

Cute 2. Aug. 11, 1927. 


Fio. 3 is. 

Cnsc 2. Aug. 11. 1927. 
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Case 4. Abduction fracture of the ankle with outward and backward dis- 

placement, posterior wedge off tibia {Figs. 319—322). 


Fig. 310. 

Ciise 4. Sept. 9, 1920. 


Fig. 320. 

Case 4. Sept. 9, 1920. 


Fig. 321. 

Case 4. Jiilj" 19, 1927, 





Mrs. G.. age 43, Iiousewife. On Sepl. 9, 1926, 
tripped when getting off tram, fracturing right ankle. 

Sept. 10 : Manipulation under general antesthetie. 

Complete plaster cast. 

Sept. 24 : Plaster removed : skiagram shows per- 
sistent sliglit outward displacement. Manipulation 
under general anatsthetic. 1st Delbet plaster. 

Sepl. 29 : 2nd Delbet. 

Oet. 1 : M'alked well, 

Oct. 2 : Walked without sticks. 

Oet. 12 : 3rd Delbet. 

Oet. 2S : Plaster removed. All treatment ceased, 
i.e., 49 days after accident. Skiagram. 

-Vot!. 4 : Walks with slight limp, rather nervous. 

Xo deformity, some cedema. .All movements of right 
foot and ankle equal to those of the left side, but 
dorsiflexion only to a right angle. 

Late Result. — In July, 1927, there was no dis- 
ability in any way, no pain, no swelling, no deformity. 

LEG FRACTURES. 

Contra-indications. — (1) Fractures involving 
the upper joint surface of the tibia. (2) When ^ 

there is marked tilting of pointed fragments which 
would lead one to suppose tliat the periosteum has been ‘button-holed’ by one 
of them, some form of continuous traction on the lower fragment is essential ; 
this may be effected by a metal i?in driven through the os calcis, or by an 
adhesive apparatus on the foot, according to the temperament of the surgeon. 
In the writer's c.xperiencc, temporary traction under a general anaesthetic. 



xIG. 321’. 

July 19, 1921 
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even by hanging a 40-11}. weight on the foot for half an hour, has not been 
sneecssful in rechieing .sneh displacements. If used in the later stage of 
treatment in tlicsc eases, tl\c Dclbct plaster will enable the patient to get 
abont at an early dale and so considerably shorten convalescence. 

It, is common knowledge tliat weiglit-bcaring through a fractured limb 
stimulates the early formation of finn callus ; this fact is well illustrated in 
a sn}all series ol 14 eases of leg fraetm'c : in these the average period of treat- 
ment was only (5*2 days, after which no support was necessary, other than 
the use of a stick in sonic cases. The average age of these patients was 4G 
years, and shortening did not exceed J in., except in one case which is now 
reeogni'/.ed as being an unsuitable type of fracture for this form of treatment 
in the early stage; lliis iiatient had J in. shortening. 

'riiat absolute anatomical reposition of the fragments is not essential to 
the recovery of perfect function is borne ont by experience {see Case 9). 
Pnn'ided that good alincincnl is restored, through which weight is trans- 
mitted vertically from the joint above to the one below the fracture, no dis- 
ability need be feared. 

'I’he Delbet plaster is aiiplied in cases of leg fracture in exactly the same 
way as has been described above ; the method described by Professor Delbet 
of obtaining traction during lire application of the plaster by attaching a 
heavy weiglit to a lajic ‘stirrni}’ sewn around the ankle, has not proved very 
effective in (he writer's hands. 

It'lieii angulation or some otiicr form of displacement makes manipulation 
necessary, a general amesthetie is given and the plaster put on after the 
deformity has heen eovreeled. 

CASE REPORTS. 

Case 7. — Left fracture 
torsion variety {Figs. 323, 
:524). 

T., age 54, salesman. 
On April 10, 1923, fell 
down steps, fracture right 
leg, lower third tibia, 
upper fourth fibula. No 
displacement. 

April 12 : 1st Delbet 
applied, no amesthetie. 

April 15: Walking 
with sticks. 

April IG: 2 nd Delbet 
iilastcr. 

April 21 : Walking 

better. „ „ , 

April 20 : 3 rd Delbet 

plaster. 

.4pn7 28; Patient dis- 
charged. AValking. 

jmic 13; Plaster re- 
moved. Walks well ;i-inch 
shortening. 
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Late Result. — Seen in August, 1927, patient liad no limp, no deformity, J-in. 
shortening. Natural gait. Has suffered no disability. States that he used a stick 
for one month after plaster rvas removed. Got job as 'traveller' at end of July, 
1923, and was walking about from 9 a.m. till 5 p.m. daily. 


Case 9. — Leg fracture. Anatomical reposition not 
effected : no functional disability as a result {Figs. 
325-3281. 

Mrs. M., age 42, housewife. On July 24, 192G. 
slipped on ground : closed fracture right leg, lower 
half tibia, lower fourth fibula. Forward displacement 
lower fragment, 1|- in. shortening. Two attempts to 
reduce displacement by hanging a 30-lb. weight on 
foot for half an hour failed (without amesthetic). 

Aug. 6 : Continuous extension made on the lower 
fragment by attaching a 9-lb. weight to a plaster-of- 
Paris sock. 

Aug. 10 : AVeight increased to 12 lb. 

Aug. 19 : Plaster sock removed, deep pressure 
sores over dorsum, ankle, and on heel : in. shorten- 
ing. Delbet plaster applied. 

Aug. 21 : Walked a little. 

Aug. 25 ; Can walk without sticks. 

Sept. 9: Plaster removed on account of heel sore. 

Dec. 21 : Heel sore not yet healed. Up but not 
walking. Dorsiflexion at ankle limited. 

Jau. 0,1927: Sorehealed. Cannot keep heel on 
ground when walking. 

Jan. 13 : No progress. To wear flat shoes. 



Fig. 325. 

Case 9. July 30, 1020. 
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LatI' 
till M 


.ay, 1!)27 ; s'ncc^tlTc\wlo’ hSapacityYt alf t' ®t'cks 

Wi)lk M-illioiil limp in shoes ; slitrht linm wiH.nnf d examination she -was found to 

“"“‘'"‘"I.’- s*„7rsr'‘™" 



I 


Vio. nift. 

Oi.<ll. Ann. 18. lP2n, 


Fic. 330. 

Cnnc 11. Aug. 18, 1926. 




Fit!. 331. 

Case II. July 1.6, lil27. 


Case 11. — Leg fracture, upper fourth. Modi- 
llcil long Dolbot plaster {Figs. ;V20-332). 

C., mule, unc 7-1, caretaker. On Aug. 13, 
1 1120, was knocked down by a motor-car and had 
eoneiission ; ol)li(|iic rractiirc of upper fourth of 
both hones left Ic^wifh slight abduction deformity. 

Aug. HI : Ociicral anaisthctic, manipulation, 
hong lielhet ])laslcr. 

Srpl. 1 : Sits up half day. 

Scpl. 15 : tValkcd with help. 

Sept. 22 : tValks well with sticks. Can walk 
without sticks. 

Oct. 10: tValking with one stick. Plaster 
removed : 1-in. shortening, firm union, active 
(lexion of knee to right angle. 

Oct. 20 : \Yalking fairly well without stick, 
.tliich ccdcinn. 

Oct. 2 1 : Discharged. From this date led 
ordinary active life, going out daily, and walking 
U]) and' down stairs. Using one stick. Returned 
to work after few weeks. 

h.vrn Rksui.t.— S een in July. 1927, patient 
had no limp ; J-in. shortening. Flexion of left 
knee 80 jicr cent. I’ain in wet weather. 
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CONCLUSIONS. 

Ankle Fractures . — 

1. Tliat X-ray examination should be made in all cases of ankle injury 
if severe enough to cause pain on valking; and esjjccially that a true antero- 
posterior view be obtained. 

2. That reduction by simple manipulation is sufficient in the great 


majority of recent cases. Open 
operation was not found to be “ 
necessary in the cases dealt 
with in this communication. 

3. That full correction of 
both lateral and antero-pos- 
terior displacements of the 
astragalus is essential to tlie 
comiDlete recovery of function. 

4. That use of the Delbet / 
plaster shortens considerably 

the period of treatment, as 
compared with other methods, 
and that it dispenses with the 
tedious and expensive course i 
of physiotherapy requii'ed by , 
them. I 

Leg Fractures . — i 

1. That actual anatomical ( 
restoration is not essential in ■ 
order to regain perfect func- 
tion, provided that angulation 
and shortening of moi-e than 
one inch are corrected. 

2. That full weight-trans- j 
mission through the seat of j 
fracture, made possible by | 
using the Delbet plaster in i 
these cases, stimulates rapid I 
formation of strong callus and 
so shortens the period of treat- 
ment. 



Fig. 332 . — Case II. July 15, 1927. 


The writer wishes to thank Mr. Gwj'nne 'Williams for permission to 
publish his cases, for his valuable instruction, and his kind advice in the 
preparation of this article ; also he is indebted to the Medical Superintendent 
of the Islington Infirmary. London, for permission to publish cases. 
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A CASE OF ACTINOMYCOTIC ULCERATION OF 
THE DUODENUM AND JEJUNUM. 

By Sm I. COURCY WHEELER, 

VI'^^TINf: sritOEoy to mcuccu's uosI’Jt.vl, purlin. 

So (nr ns cnn he nseertniiicd from llic literature, ulceration of the duodemim 
or jejunum from neliiiomyeotie infeelion is very rare. Details could not be 
found o( any eases resemhliuf; that which is hriclly recorded in tl)is communi- 
enlioii. ^ el neliuomyeosis of (he huccophnryngcal region is quite common. 
'I'lie fungus gains access to the tissues in this situation tlirough small abrasions 
during mnstiention. especially in the presence of defective teeth. There is a 
plcnlilnl supply of the ni}‘ fungus in cereals and grasses. Fresh fruit ami 
vegetahles may he eoi\(ann'naled easily when packed in straw. 

It is interesting (o speculnlc on the fact that the lower jaw, the tongue, 
and the jierihuceal tissiies are readily infcelcd, a!)d that tlie pharynx and 
I esophagus do not always escape, and nevertheless the stomach and small 
intestine are praelically inninme. Cope, (pioting Poncct, states that the thorax 
is freipienlly it\feeted l)y way of the (eso)ihagns, and that infection from the 
stonuieli and small intestine is almost unknown. It is suggested that the acid 
gaslrie juice either kills the fungus or inhihil.s its activity, whilst the fluid 
contmits of the suuill iulcsline arc unlikely to ])rodncc any abrasions through 
which the .slreptolhrix might escape. An attack of appendicitis, on the other 
hand, readily gives tlie opportunity for wliieh the actinomycotic organism is 
wailing, with the result that eieeal actinomycosis is relatively common. The 
immnnily ol' the .stomach and simdl intestine is more inexplicable when it is 
renuanheved that small hreaches of surface arc often present in the mucous 
membrane of the small intestine, especially ilic dnodennm. and hydrochloric 
.'leid is absent or tliminished in many common ailments. There appears to be 
no \'alid rc.'isoii diseoverahle why infective material s\rallowed in the food 
should not fiiul more often a sn’ilahlc nidus for development in these high 
sit n;)l ions. 


In HtU t. a man of -K). a painter, was admitted to the wards of itiercer’s 
Hospital. Dublin. He had been ill for four months suffering from vagiie 
ul)dominai pains, with loss of weight, loss of appetite, and gastiic stasis. is 
leinperalnre ranged from i)!)° lo lOU. and cachexia was well marked. Early 
in the course of his illness his medical attendant m the country noticed 
Iransilon' jaundice and bile in the urine. Shortly after admission to lospi a 
he had a severe luematemesvs. Houlinc bedside examination leieae no niio 
exeeiil tenderness and some rigidity over a wide area abo^e tie um iicus. 
Ilvdroehiorie acid was absent from the stomach contents. 
at niglit were found in jdenty on washing out the stomac i le o ^ 
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morning. Blood cultures Avere reported as negati\-e. Only an incomplete 
X-rav examination could be made owing to structural alterations in the hospi- 
tal : when the patient was examined in the erect position the stomach was 
found to he dilated and hj’potonic. The report stated that there was diffuse 
narrowing of the pvloric segment and gross irregularity of outline in both 
curwatures. There was a ^'ery large six-hour residue. It was explained that 
the patient could not he examined in the horizontal position, but that so far 
as the examination went there appeared to be pyloric obstruction, almost 
certainlv due to carcinoma. In the light of later e^•ents it became obvious 
that the gross irregularity was in the duodenum, the stomach having dropped 
in front of the ulcerated duodenum when the patient was in the erect position. 
The clinical diagnosis was cancer of the stomach. 

The abdomen was opened in the middle line above the umbilicus. The 
stomach and the first portion of the duodenum were examined and were found 
free from ulceration or other abnormality. A general exploration was carried 
out, and a loop of the jejunum about one foot from the duodenojejunal fle.xure 
was found to be the site of a tumour about the size and shape of a bantam's 
egg. The affected coil was adherent to the omentum and to neighbouring 
coils of intestine. The adhesions were easily detached, and when the tumour 
was isolated it was found to be I'ed and acutely inflamed on the surface, with 
much the ajipearancc of an acute appendix before perforation had taken place. 
In two or tiirce places perforations closed by loose adhesions passed through 
the inflamed areas into the lumen of the intestine. The loop of jejunum was 
resected and the intestine united by end-to-end anastomosis. Xo other lesions 
were discovered at operation. On the eighth day after operation the patient 
got a sudden pain ; perforation had obviously taken place, and he died in a 
l^cw hours. 

At the post-mortem examination carried out by Dr. T. T. OTarrell. the 
third portion of the duodenum was found to be ulcerated in much the same 
manner as the loop of jejunum which was resected. The immediate cause of 
death was leakage at the line of anastomosis. 

Before the specimens were investigated by the pathologist no opinion 
could be formed as to the nature of the lesion in the jejunum. It was unlike 
tuberculosis of the small intestine, there was obviously no impaction of a 
foreign body, and the site of the lesion and the acute inflammator}' condition 
almost c.xcludcd malignant disease. The accompanying coloured drawings 
of the specimens were made immediately after operation. 

Having regard to the post-mortem findings, the I'emarks of Sandford and 
others* are of interest ; — 

•' Formerly we followed the suggestion of J. Homer IVriglit and others as regards 
nomenelature, ealling actinomyces only an organism of the tj-pe Aclinotmjces bovis, 
forming t>-pieal ■sulphur granules' with club-shaped rays, not acid-fast, and growing 
with dilhculty in eultures. usually anaerobic. Our prertous Report was mfTde onlv 
on cases that were definitely infected witli organisms of this tj-pe, the term ‘nocardi- 
osis' being applied to the disease in which the infection was caused by so-called 
nocardia or streptothrix. or any of the actinomyces that grow aerobically and are 
acid-fast. However, the Committee on Nomenclature of the American Societv of 
Bacteriologists in its final rejiort has recommended that all organisms of this rt-pe 
be now classified under the general name •actinomyces’". 
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common 


New and Figi point out the fallacy of the general belief that the 
inon means of infection is by direct contagion from the lowe 


most 


t 1 • 1 , — , ■-wiii.af'njii liom me lower an mah 

the patient being general \' asked if lumpy jaw exists amongst the animals 
m the neighbourhood. It .s more likely that the organisms abound on the 
vegclntum of the locality, rntlicr than that the diseased animals are h 
primary cause of the infection in man. They refer to the picking of 
decayed (cctii -wifh straws or chewing bits of straw or grass as likelv to 
produce the disease. lufection from one person to another is stated to he 
r-cri’ unlikely. 

Saudford and Magatid eoulributc also to the work on actinomj'cosis ami 
amongst many oilier interesting facts, they state that there are two cases in 
the literature ol actinomycosis of the finger, resulting from injury inflicted by 
an opponent's- tooth in a fist fight. In both of these eases the inference is 
tiiat netinomycosis was present in the oral cavity of a person who was not 
suffering from (he clinical manifestations of the disease. 

Jiie present case iiliist rates the fact that occupation is not a determiihnn 
faelor in (lie etiology of actinomycosis: the patient was a painter; and 
probably about aO jier cent of the eases arc not farmers, nor are they 
brought directly info contact with cattle or grain. 

The facts tliat tlie glands in the present instance -were not involved, and 
tiiat jieritonitis apart from the perforation was absent, make the picture of 
nclinoniycosis more eomplctc. Those arc striking features of actinomycosis, 
and serve to distinguisli it from other forms of infection, and especially from 
Inbcrelc*. 'I'lte poritonenm resists attack in n remarkable manner. Large 
masses, the result of aetinoinycosis, may be found within the abdomen, 
aliseesses may require drainage, but jicritonitis is seldom seen either as a 
prininry lesion or ns n post -operative complication. 

In a very full ciinieal stiuiy of aetinoinycosis. Cope- discusses the regional 
dislribiilion under the following groups: (1) Upper alimentary canal — ^bucco- 
pliaryngeal ; (-) Lower aiiinentary eanal — carnal and appendicular infection ; 
(d) Thorax : ( t) Miseellaneous — skin, genito-nrinnvy tract, etc. There is no 
mention of iin-olvenieiit of llie intc.stinal tract between the lower end of the 
o'sophagus and e;veal region. It is mentioned that the liver is frequently 
attacked, but it is dillienlt to believe Hint tins is more than a metastasis 


from some other focus in the .•ilimenlarv tract. 

Ilclwig^ reports cjiscs of aetinoinycosis of the ovary and tube, and brings 
out tlie interesting fact in a table of reported eases of actinomycosis that 20 
out of fit) casi-s svere secondary to an intestinal lesion. In nearly all these 
cases the primary lesion ajipcans to have been in the appendix region, meso- 
sigmoid. sigmoid colon, rectum, or large intestine or liver. 

I'onr cases which had tlieir origin in the small intestme are mentioned, 

but no details arc given. „ j 

Seventeen eases of netinomycosis arc tabulated by Sandford and 
Magallri according to the anatomical distribution as seen in t le i ajo 
Clinic. In none of these was Ihc small intestine involved. A lun re an 
nineteen cases were collected from the literature and tabulated m m 
manner: one of this gvonji was classified ‘intestine and nei , ano 
‘omentum and intestine'. 
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Mattson^ states that there are two modes of invasion. One, whieh is 
very rare, is the generalized infection of the entire mucous membrane of the 
intestinal tract : only one case is on record. The other mode of invasion, 
which is quite common, is through the appendix. 

PATHOLOGICAL ' HEPORT. 

By T. T. OTaurell. 

The material from this case consisted of : (1) A segment of jejunum 
remo\ ed by operation ; and (2) Organs removed at autopsy. 

Segment of Jejunum Removed by Operation. — This piece of intestine, 
which is about 10 cm. long, shows two perforations on the peritoneal aspect 
(Fig. 333). one on either side of the mesenteric attachment and about 1‘5 
cm. from it. The intestine about the perforations is inflamed, and some 
grccnisli slough projects from the openings. Apart from the inflammation 
in the immediate vicinity of the perforations there is relatively little 
peritonitis. 

IVhen received, the bowel had been opened along its fi-ee boi-der. The 
mucous surface presents two transverse ulcers {Fig. 334) which are partly 
confluent and c.xtend circularly around almost the entire circumference of 
the intestine. The ulcers arc from 1 to I'o cm. in diameter. The edges are 
ragged and partly undermined, and there is a red line of intense inflammation 
about their margin, next to which the mucous membrane looks normal. On 
the whole there is comparatively little thickening of the intestinal wall. 
The floors of the uicci-s are shagg\' and covered by a dai’k-greenish, adherent 
slough. For the most part the ulcers mvolve the mucous and submucous 
coats, but at two points tiiey extend through the muscle to the peritoneal 
coat where the perforations are situated. To the naked eye there is no 
e\'idcnce of tubercle, and the amount of thickening is much less than 
occurs in that condition. 

Microscopical sections were made through the floor of one of the vdeers, 
including some of the adjacent comparatively healthy-looking mucous mem- 
brane. Sections were stained by haematoxylin and eosin, Gi'am-ATeigei't's, 
Unna-Pappenheim's. and Zichl-Xcelsen's methods. 

The surface of the ulcer is covered by neci'otic material, containing a 
moderate number of pus-cells and many bacteria. Beneath this the inflamma- 
tion is of a more or less subacute or chronic type, plasma-cells are A'erv 
numerous, and the general background of the structure is that of granulation 
tissue. There arc some capillary blood-A’cssels. some extra ^'asated red blood- 
cells. and a moderate amount of fibrin. 

In tlic sections examined this inflammatory process extends downwards 
to the muscular layci-s. the muscle being jiartly infiltrated by plasma-cells and 
small lymjfiiocytcs. The mucous membrane at the edge, though intact, shows 
similar infiltration for some distance on cither side of the ulcer. There is 
nothing suggestive of tubercle. The bacteria in the slough are cocci and 
bacilli, some of the latter being long and filamentous. In the floor of the 
ulcer there arc several ehunps of micro-organisms composed of branchinti 

VOL. .\V.— NO. 59 . 2S 



434 THE BRITISH JOURNAL OF SURGERY 

partlj'-beacled filaments arranged fan-wise in a radiating fashion, vcrv 
suggestive of a streptothrix. The filaments retain Granvs stain. mcHivlciie 
blue, and pyronin. Fibrin, wiiere present, tliough retaining the Gram's 
stain, is unaffected b}' the otlier two dyes. Tlie organism is not acici-fasf 
Some clear areas resembling ‘clubs’ were found, but a successful stain vas 
not obtained. 

None of tlie organisms could be found in the muscular layers of the Imrcl 
There is no evidence of malignant disease. 

Post-mortem Examination. — The subject was much wasted ; post- 
mortem rigidity and staining were well marked. A light-brown pigmentation 
was present on the skin of the axillm and groins, as also on the extensor aspect 
of both forearms, and to a certain extent on tlic back of the hands. 

The operation wound in the middle line was opened ; immediatelv bcncatli 
the stitches pus was found, particularly at the upper angle. The omentnm 
was adherent to the parietal peritoneum. On separating the jiarts carefully, 
the intestinal anastomosis rvas found, about 37 cm. from the duodcnojcjimal 
flexure. The anastomosis was perforated, and separated on slight handling. 



fio. 333. — Dravritig made immediately after operation, sliowing inflamed jojiimim with 

perforations. 


There was apparently no attempt at liealing. The mesenteric attachment 
at the base of the anastomosis tvas greenish and somewhat gangrenous. 
There was a considerable amount of seropurulent fluid in tiie abdoininnl 
cavity. Posterior to the anastomosis the coils of the small intestine ueie 
adherent, and the peritoneum there was covered by a greenish exudate. 
The intestine from the duodenojejunal flexure to the rectum was removed 
and opened, and appeared healthy. The mesenteric glands were somewhat 
enlarged. 

A dissection rvas made of the stomach, duodenum, and pancreas. ic 
spleen was somewhat adherent, firm, and dark in coloiu. The irancicas vas 
firm, particidarly torvards tlie tail- On dissecting the second stage o ic 
duodenum from the front of the right kidney it was found adherent, and 
upon trying to separate the parts a perforation was made into tie gti . 
On the left side a perforation was found in the third stage of the cuoccnuni. 
near tlie point wliere it joins the jejunum, and the retropeiitonca a uas 
inflamed. 
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Ficj. 334. — .Tcjiinum opened, showing two transverse ulcers partially* confluent, Tlie 
ulcers encircled the segment of intestine. 



Fig. 


335 —Large duodenal ulcer found post mortem 
to the duodenojejunal flexure and encircling 


. extending from the bile papilla 
tiie entire circumference. 
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Upon opening the stomach and duodenum a large nicer was foniul 
[Fig- 335), beginning at the bile irapilla, extending lengthwise as far as flu. 
duodenojejunal flexure, and circularly around the whole lining of the howil. 
The ulcer had extended A’ery deeply, and the floor was parllv formed hv 
the pancreas and the connective tissue of the posterior abdominal wnli 
The ulcei resembled that previouslj' found in the piece of resected jcjummi. 
but Avas more extensh’e and had a moi'c shaggy greenish base. The floor 
was composed of a ragged mass of necrotic tissue resembling a mop. 

No foreign bodj"^ rvas found in any part of the intestinal tract. The liver 
shoAved some chronic A’enous congestion. The kidncA’s Averc congested, and 
the medulla: of the suprarenals Avere soft and almost 'liquid. The abdominal 
A'essels were normal. An examination of the thorax failed to reA’cal any lesion 
except emphysema and some chronic pleurisy on both sides, particularly about 
the base of the left lung. The bronchial glands Avere enlarged. There' Avas no 
CA'idence of tubercle or abscess formation. The heart Avas flabby, but sIioavciI 
no naked-eye evidence of fattA" degeneration. The brain Avas not examined. 

Pieces of tissue AA'ere selected from A'arious organs for microsco])ical 
examination, but the onl}^ ones Avhich presented features of interest Avere as 
folloAvs ; (1) Sections through the floor of the ulcer in the duodenum ; (2) \ 
lymphatic gland from the vicinity of the ulcer ; (3) A mesenteric gland. 
A similar method of staining Avas adopted to that in the case of flic 
jejunal ulcer. 

1. Ulcer of the Duodenum. — This presented a similar picture to that of 
the jejunal ulcer, excepting that part of the floor of the ulcer Avas formed by 
the pancreas, Avhich shoAved interstitial pancreatitis. Bacteria Averc present 
in the slough, and filamentous forms AA'cre numerous. Plasma-ccll infiltratio;i 
Avas remarkable. No giant cells Avere found. Round-cell infiltration Avas 
perhaps more marked than in the jejunal ulcer. None of the micro-organisms 
AA'ere found in the deepest part of the ulcer. 

2. Lymphatic Gland from the Vicinity of the Ulcer. — This presented a 
curious appearance. The lymphoid tissue Avas separated off into islands by 
bands of young fibrous tissue A\diich contained A-ery numerous plasma-cells 
and some lymphoid cells. There AA’ere no pus-cells, and no micro-organisms 
could be found. 

3. Mesenteric Gland. — This shoAA’ed a someAvhat similar appearance to the 
prcA’ious gland, plasma-cells being in cA’idence, but there Avas practically no 
fibi’osis and someAA’hat less round-cell infiltration. No micro-organisms could 
be demonstrated. In none of the organs e.xamined could any trace of tubercle 
or tumour formation be found. 


CONCLUSION. 

This patient suffered from a rare, seA'cre, ulceratiA’e condition of the 
duodenum and jejunum. The ulceration AA'as of an almost diphtheritic tApe 
Avith compai’atiA’ely little suppuration, the tissue reaction being mainly of the 
plasma-cell type AA’ith lymphoid-cell infiltration. Many micro-organisms A\crc 
found in the superficial sloughs, the preponderating one being of streptotln ix 
type. Organisms of the ‘ray-fungus’ type Avere found in the floor of t n 
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jejimal nicer, but only in the slough of the duodciuil one. As no streptothrix 
•was found in the lymphatic glands it is dillicult to state -with certainty 
that it was the causal agent of the ulceration, but there is sufUcient evidence 
to consider it as being a likely factor in the jiroccss. According to Cope 
secondary deposits in lymphatic glands arc unusual. 

I am deeply indebted to Dr. T. T. 0‘Farrell for the inOnite trouble he has 
taken in making the pathological examinations, and to Sir Berkeley IMoynihan 
and Professor Stewart for superr-ising the painting of the illustrations from 
coloured pictures made at the time of operation and post-mortem examination. 
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Upon opening tJie stomacli and duodcmiin a large nicer was found 
{Fig. 335), beginning at the bile papilla, extending lengthwise as far as the 
duodenojejunal flexure, and circularly around the whole lining of the bowel 
The ulcer had extended very deeply, and the floor was partly formed hv 
the panereas and the connective tissue of the posterior abdominal wall. 
The ulcer resembled that previously found in the piece of resected jejunum, 
but was more extensive and had a more shaggy greenish base. The floor 
was composed of a ragged mass of necrotic tissue resembling a mop. 

No foreign body was found in any part of the intestinal tract. The liver 
showed some chronic venous congestion. The kidneys were congested, and 
the medulla} of the suprarenals were soft and almost liquid. The abdominal 
vessels were normal. An examination of the thorax failed to reveal any lesion 
except emph}'^sema and some chronic pleurisy on both sides, particularlv about 
the base of the left lung. The bronchial glands were enlarged. There was no 
evidence of tubercle or abscess formation. The heart was flabby, hut showed 
no naked-eye evidence of fatty degeneration. The brain was not e.xamincd. 

Pieces of tissue were selected from r'arious organs for microscopical 
examination, but the only ones which presented features of interest wore as 
follows : (1) Sections through the floor of the ulcer in the duodenum ; (2) \ 
lymphatic gland from the vicinity of the ulcer ; (3) A mesenteric gland. 
A similar method of staining was adopted to that in the case of the 
jejunal ulcer. 

1. Ulcer of the Duodenum. — This presented a similar picture to that of 
the jejunal ulcer, excepting that part of the floor of the ulcer was formed by 
the pancreas, which showed iirterstitial pancreatitis. Bacteria were present 
in the slough, and filamentous forms were numerous. Plasma-eell infiltration 
was remarkable. No giant cells were found. Bound-cell infiltration was 
perhaps more marked than in the jejunal ulecr. None of the micro-organisms 
■were found in the deepest part of the ulcer. 

2. Lymphatic Gland from the Vicinity of the Ulcer. — This presented a 
curious appearance. The lymphoid tissue was separated off into islands hy 
bands of young fibrous tissue rvhich contained ■\’ery numerous plasma-cells 
and some lymphoid cells. There ■were no pus-cells, and no micro-organisms 
could be found. 

3. Mesenteric Gland. — ^This shorved a somewhat similar appearance to tlie 
previous gland, plasma-cells being in evidence, but there was practically no 
fibrosis and somewhat less round-cell infiltration. No micro-organisms could 
be demonstrated. In none of the organs examined could any trace of tubercle 
or tumour formation be found. 


CONCLUSION. 

This patient suffered from a rare, severe, ulcerative condition of tlic 
duodenum and jejunum. The ulceration was of an almost diphtheritic tjpe 
■with comparatively little suppuration, the tissue reaction being mainh of t if 
plasma-cell type with lymphoid-cell infiltration. ^lany micro-organisms ucrc 
found in the superficial sloughs, the preponderating one being of stieptof inx 
type. Oi'ganisms of the ‘raj^-fungus’ type were found in the fiooi o t u 
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jejunal ulcer, but only in the slough of the duodenal one. As no streptotlirix 
was found in the lymphatie glands it is dillieult to state with certainty 
that it was the causal agent of the ulceration, but there is suflicient evidence 
to consider it as being a likely factor in the process. According to Cope 
secondary deposits in lymphatic glands arc unusual. 

I am deeply indebted to Dr. T. T. O'Farrcll for the infinite trouble he has 
taken in making the pathological examinations, and to Sir Berkeley ^loynihan 
and Professor Stewart for supervising the painting of the illustrations from 
coloured lectures made at the time of operation and post-mortem examination. 
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CONGENITAL MALFORMATIONS OF THE MESENTERY : 

A CLINICAL ENTITY. 

By GEORGE E. WAUGH. 

SEXIOB SlTIlGEOX TO THE HA.'HPSTEAP CEXERAL AXD XOKTiI-WEST LONDON' lIOSriTAL, 

Nearly all varieties of malformation of tlie mesentery and malposition of 
certain parts of the intestine dependent upon a disorder of reduction, rotation, 
or fixation of the mid-gut loop from Avliat N. Dott^ describes aptly as “ a 
temporary and physiological umbilical hernia ” to the abdominal cavity 
proper throughout the fifth to the eleventh week of fmtal life, have been dealt 
with by many writers. To anyone desirous of understanding the subject the 
work of J. E. Frazer and R. H. Robbins- and the lucid and masterly writings 
of N. Dotti are worthy of the most careful study. Nevertheless, "nearly all 
the observations recorded have been made as the result of aceidental findings 
during the course of abdominal operations for other conditions ; or at opera- 
tions for acute abdominal emei’gencies that may have arisen from such mal- 
formations, e.g., volvulus and acute intestinal obstruction ; or from deliberate 
studies in embryology carried out in the post-mortem room. So far these 
gross congenital malformations do not appear to have been described in 
literature as definite clinical entities, charactei'ized by definite clinical signs 
and symptoms, and diagnosable by clinical observations upon children who 
are the victims of vague abdominal disorders of a chronic nature. In the 
irresence of acute abdominal crises Avhich have progressed to acute intestinal 
obstruction they have been recognized accurately beforehand ; but in milder 
forms the clinical features which appear to enable them to be filched from 
the rubbish heaps of ‘dyspepsia’ and ‘chronic appendicitis’ do not seem to 
have been noted so far. It is the purpose of this paper to attempt to describe 
these features, and its justification must be the successful diagnosis, by clinical 
methods beforehand, of the presence of these malformations in 4 eases out 
of 5 seen within the last two years, and the subsequent confirmation at 
operations on each case undertaken deliberately for the purpose of I’cctify- 
ing the lesion as far as possible. 

No attempt was made at such a diagnosis in the fourth case, because all 
the symptoms were or^ershadorved by those of a very acute attack of appendi- 
citis "from which the patient liad just emerged. Even in this ease important 
physical signs were noted beforehand, but were not stressed in view of tlic 
urgent need for the removal of the appendi.x. The other four eases had 
been under continuous treatment for ‘indigestion’ from early childhood at 
the hands of many experts. It is of importance to note that this indigestion 
made its appearance within the first few months of life, and was charactcrizcf 
by attacks of paizr of an intensity that would be impossible to explain on t le 
theory of a functional inability of the patients alimentary tracts ever to digest 



CONGENITAL MBSENTEKIC MALEOEMATIONS 439 

tlie manv variations of diet tliat vere offered to them. Furtlier, the frequent 
recurrence over a period of yeai-s of attacks of violent abdominal pain tliat 
disappeared spontaneously on each occasion before a catastrophe bappcncd, 
and left no trace beliind tliem of detectable organic change in any of the intra- 
abdominal organs or their functions, comprises a sequence of events that 
cannot be associated witli any of the well-known surgical lesions. Least of 
all is this characteristic of any form of appendicular trouble, although, faiilc 
dc mieiix, ‘chronic appendicitis’ was suggested ultimately in three of these 
cases. The refusal of the jiarents to accept the true diagnosis in one ease — 
which was countered by a refusal to operate foi’ the purjiosc of i emoA ing 
the ajipendix — led to their refusal to permit an operation for the iiiA estigation 
of a congenital malformation. The child Avas taken aAA'ay for further treat- 
ment at the hands of another physician, and only fifteen months later Avas 
she brought back Avith no amelioration of her trouble and Avith the parents 
noAv Avilling to agree to the type of oiieration originally suggested {Case 1). 
In studying the details of the cases here recorded it is important to bear in 
mind that the segment of intestine. inA’olA'ed is the mid-gut only, Avhich the 
AATiters already referred to haA’C defined as extending from the biliary papilla 
of the duodenum to the mid-point of the transA'ei’se colon, or alternately as 
all that part of the intestine Avhich receiA'Cs its blood-supply from the superior 
mesenteric artery. 

SYMPTOMATOLOGY. 

Pain. — IVhen the pain experienced by tliese patients is subjected to a 
careful clinical scrutiny of its quality, situation, distrilnition, duration, 
and relationship to posture, to the taking of food, and to the action of the 
boAvels, a composite mental picture of 'unusuahtess is at once gained. No 
ready-made picture leaps to the mind that can e.xjilain such a grouping bA' 
reference to any of the common and Avell-knoAvn surgical lesions. Children 
unhampered by leading questions, and with no prejudice that adults may sIioav 
sometimes in the direction of trying to giA-e an ansAver Avhich they Avrongh' 
imagine the questioner AA'ants, can describe Avith dispassionate accuracj’ 
Avhere their pain is situated, and in a fcAv simple terms can sum up its quality. 
This ‘unusualness’ can be ajDjireciated perbajis from the folloAving epitome : — 

Case 1. — “ The attacks of pain Avere of a A-iolent and paroxysmal nature, 
experienced in the region of the right liA-pochondrium, and might last for 
only a few minutes or for a couple of hours. In the worst attacks the child 
Avould throAv lierself upon the floor and scream. They Avere liable to come on 
peculiarly during exertion, most frequently AA’hen she Avas running about 
playing out of doors, or toAvards the end of the day when she Avas having a 
final romp m the nursery before going to bed. They had no time relationship 
to food, and appeared to be quite unrelated to regularity or irregularitv in 
the action of the bowels. They had been present from early childhood ” 
{See Figs. 336, 337.) 

Case 2.--“ A gnaiving pain Avas experienced over the area of tlie stomach 
entirely to the left of the middle line. It always began a few moments after 
swallowing the first few mouthfuls of a meal. It increased in intensity duriim 
the progress of the meal, and finally reached its maximum at the end of the 
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meal. From this point it began to die away gradually and as a rule had just 
disappeared before tbe next meal was due.* It was always worse durinir the 
two big meals of the daj% breakfast and dinner. Posture had no effect upon 
it except that the patient could endure an inevitable evil more eomfortablv 
when she was lying down, and no regidation of dietary or action of the bowels 
had an}" effect upon it.” {See Fig. 338.) 

Case 3. A pain like a bad stomach ache’ u’as experienced on the 
left side of the abdomen, spreading well out to the left flank. A constant 
series of changes observed by the mother heralded and ushered out caeli 
attack. Their order was : Daily motions became small and pipc-likc. then 
complete constipation for a few" days, then a slow symmetrical swelling of the 
Avhole abdomen began Avhich was followed after a varying period by the 
attack of pain. TJiis might last for an hour or tw'o or for most of the day. 
and w'as ahvays relieved by the spontaneous passage of several enormous 
formed motions. The attacks of pain w'cre not affected by posture, or by 
changes in diet and drugs, w’hich had been administered for se^'eral vears.” 
{See Fig. 339.) 

Case 4. — ^The malformation described was an accidental discovery at an 
operation for the removal of a recently inflamed appendix containing pus. 
{See Fig. 33S.) 

Case 5. — ” The pain -was very violent in character, and was experience'! 
by the patient in the mid-epigastric region. The first attack occurred 
before he was 2 months old, and was accompanied by continuous vomiting, 
wdiich became biliarj" in character. By the time he was 7 years old it was 
easy to recognize that these attacks were characteristic of an obstructive 
lesion high up in the alimentary tract.” 

Vomiting. — -This rvas an entirely erratic symptom and was rare, except 
in Case 5. It only occurred in Cases 1 and 3 occasionally ; it tended not 
to be continuous, but appeared rather as a single refle.x act of vomiting in 
attacks wdien the pain wms most intense, and the quantity" and nature of 
the vomited material appeared to be determined entirely" by rvhat happened 
by chance to be in the stomach at the time. 

Abdominal Examination. — In four cases a sense of emptiness of the right 
iliac fossa was a most arresting phy'sical sign. This fossa is filled normally 
by large and small intestine, both of them being components of the mid-gut. 
Bearing in mind that these malformations affect the segment of mid-gut only, 
it is clear that one or other of its components must be absent from the right 
iliac fossa, and although it is not possible to dogmatize about which compon- 
ent is missing, it is quite easy to determine that the fossa is not normally" filled 
and that one or other component must be absent ; in Case 3 I stated before- 
hand that the emptiness of the right iliac fossa was due to the absence of 
the ascending colon, and this Avas proved to be quite Avrong at the svibscqucnt 
operation ! {See Fig. 339.) Emptiness of this fossa has been described as a 
sign of intussusception ; it A"eiy rarely" is .so, because in this disease the fossa 
as a rule is more than generously' filled by" coils of OA'ci’-distended intestim 
Avhich can be seen to occupy" it during the. course of the operation. 

An asymmetrical fullness is a fairly" constant sign. It Avas noted in 
2, 3, 4, and 5. In Cases 2 and 4 the AA’hole of the colon Avas a left-sir cr 
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viscus : in Case 3 tlie whole of the small intestine -was lying external to the 
left eoion and was a purely abdominal viscus shut off entirely from the pelvis. 
In all these cases the whole of the left side only of the abdomen was swollen 
obviously on inspection ; palpation confirmed an abnormal fnlhicss ivithout 
any evidence of tumour formation. In Case 5 the whole of the upper half of 
the abdomen was swollen ; below the umbilicus it appeared abruptly flat. 

X-ray Examination.— Radiography ajjplied with the special purpose of 
confirming the clinical diagnosis of congenital malformation proved to be dis- 
appointing on the whole. In Case 1 a high c.-ccum was rc\-ealed {see Fig. .336) : 
but the intimate relationship 

of the duodenum and terminal ' ~ ^ 

part of the ileum enclosed by 
a band of omentum could 
not, of course, be shown. No 
help was obtained from pic- 
tures of the other cases : but 
it was not realized until after 
the operation on Case 3 that 
the best way to obtain in- 
formation as to the relative 
positions of the small and 
large intestines is to give a 
barium meal by mouth, and. 
when this has been seen on 
the screen to be giving a 
good definition of the small 
intestine, to administer a 
barium enema and thus 
obtain a composite picture. 

This method was adopted for 
Case 3 two months after 
operation, when a perfect pic- 
ture was obtained showing 
that the small intestine now 
occupied its nonnal position 
between the three segments 
of the large bowel. 








% 


Fig, 330. — Case 1. Examination in the prone position 
four ami three-quarter liours after barium meal. X indi- 
cates a liiirli ca?cuni. 


DETAILS OF CASES. 

Case 1. ^N. B., age Gt years, female, was first seen on Feb. 25. 1025 with 
Dr. H. IValler. ’ 

History.— She had liad a ‘weak digestion' from infanev. and had been under 
TOntiniious treatment for this by a consulting physician for the past three vears. 
Details ol the attacks of pain, which were a conspicuous feature of her 'weak 
digestion have already been given (see p. 439) ,- they had been present from her 
bT removed'^ Parents had been advised now that the appendix ought to 

Tile singular emptiness of the right iliac fossa was noted 
but nothmg else abnormal was detected. Skiagrams seemed to show that the c.-ccuni 
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as under the liver (^ig. 330). Taking these findings in conjunction with tlic details 
01 her attacks of pain, a diagnosis of congenital nialforniation of the incscntcrv was 
made and operation advised. The parents refused to agree to this, and as tliev were 
met with a refusal to remove the appendix, the child was placed under the earc of 
another dietetic specialist for a further period of fifteen months. At the end of this 
time the child s sufferings had been entirely unaffected, and consent was given now 
to the performance of the operation advised originallv. 



Fig 337.— Case I. AO, Abnormal band of omentum encircling; 0, Duodenum ; I, 
Terminal part of ileum; and the root of tho roesenterj' 

vessels. The whole of the small intestine is at the right side of the abdominal envitj. 

OPERATioN.-Laparotomy was done on June 9, 1026. When the abdomen had 
been opened by reflecting the right rectus outwards, the whole of the smali intesti e 
was found to be on the right side. The duodenum .f 

terminal portion of the ileum close alongside and parallel to it. T ' s t P ^ 
of the small intestine were bound together by a stout anomal s . .,<• the 

which completely encircled them, and at the same time enclose 
mesentery which contained the superior mesenteric vessels (Fi^. <). 



GOJs'GENITAL MESEXTEBIC MALFOBMATIONS 448 

joined the crecum immediately beIo^v the greater Jl)" 

itnniaeh • from the erccum the large intestine passed dircctlj to the left, so that the 
aseendt^ anT transverse eolons Wared to he represented by a short segment 
of colon “between it and the splenic ikKurc. The colon on the left 
nous. A small and entirely hcalthy-lookmg appendix was remos cd . i he anomalous 
band of omentum was resected freely so as to liberate entirely the pedicle formed 
bv duodenum, superior mesenteric vessels, and ilenm which was constricted b> t. 
A conaenital foramen (not shown in the sketch) in the mesentery of the small intes- 
tine was closed. Nothing else abnormal was found. 

Results.— The child had an casv rccoveiv", and up to the present time, October. 
102T. has remained perfectly well without any recurrence of her former troubles It 
irould appear from a survey of all the details of the ease that the constricting band 
of omentum was the chief factor in producing the attacks of (violent) abdominal 
pain, either bv obstructing at intervals the lumen of one or other of tlic cnclosen 
pieces of gut. or bv forming a pedicle so narrow that torsion occurred in the 
direction of a voKailus which was prevented from becoming complete by the broad 
attachment of the omentum to the stomach. In favour of the latter view the liaiiibty 
of the attacks to be precipitated by active exercise is suggestive. 


Cnsc g.— R. F.. female, aste 12 vears and I months, seen in conjunction with 
Dr. R. S. Frew. 

History. — All her life she had had a ‘delicate inside', and at the ages of J-. 0, 
and S years respectively had had attacks of severe abdominal pain lasting for two 
days, and associated with tlie passage of blood and mucus from the bowel, so that 
intussusception had been suspected. Her omi description of the internal pain 
e.vperienced in the region of the stomach has already been given (see p. 4S0). Slie 
liad been brought up on a careful diet and drugs to control the actions of the bowel 
daily, but at no time did she obtain any prolonged freedom from her gastric pains. 
She was sent up from her school at the seaside to London with a diagnosis of acute 
appendicitis, and I first saw her on April Ui, 1925. 

Ox Examjx.^tiox.— -It was appreciated that the right iliac fossa was ob\TOUsly 
empty, and there was no tenderness ammhere. The left side of the abdomen in its 
lower half only was full. In m'cw of tlie child's own excellent description of her 
pain, the presence of these signs appeared to justify the diagnosis of congenital 
mesenteric malformation ; and the parents consented to an operation to investigate 
this condition. There were no signs at all of any acute illness, so that it was arranged 
for convenience tliat the operation should be done on 3Iay G, 1925. 

Oper-itiox. — ^The right rectus was turned outwards and the abdomen opened. 
The small intestine occupied the right side of the abdominal caslty, and the Avhole 
of the colon was on the left side : but, unlike the pres'ious case, the cajcum was Iving 
on the left side of the floor of the pehis. where the ileum joined it. The ascending 
colon made a vertical ascent to reach the greater cun-ature of the stomach to the 
left of the middle line ; from tiiis point to the splenic flexure the transverse colon 
was represented by a short segment of gut only. The ascending colon was enclosed 
by the same primitive layer of wesenten- as the small inte.stine : no secondare fixa- 
tion had occurred anmvbere, so that the wJioIe weight of the primitive mid-giit was 
supported by the stomach. Tlie condition was one of total reduction of the mid-<nit 
with arrest of subsequent rotation and fixation. P/g. 33S illustrates well its further 
subdivision into pre- and post-arterial segments described by Dott. A small and 
very innocent looking appendix was removed, and tlie abdomen closed with the 
Iccling that no improvement could follow. 


Results.— The attacks of gastric pain recurred ten days later, and continued 
at frequent intervals throughout the following rear. Treatment was devised after 
operation inth a view to taking the weight of the colon off the stomach as much 
as possible. supporting belt ivas ordered, which was put on when the child was 
upside do,™ , a diet demised to leave the smallest amount of debris and ndM 

the"pr2LT venr^her frequent emptying of the intestine. Durimr 

tlie present >ear there has been some improvement in her condition. / 
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Fig. 33S . — Cases 2 and i. D, Duodenum ; I, Terminal portion of tho ileum, Tliou jiole 
of tlie small intestine is at the right side, and the whole of the large intestine on the left side 
of the abdominal cavity. In Cass i the whole of the mesentery of tho ascending colon was 
firmly attached to the left side of the bodies of the lumbar vertebra;. In Case 2 no fixation 
of the common mesenterj' of the whole loop of mid-gut had occured. 

Case S. — L. B., male, age 10 years, was admitted to the Hampstead General 
Hospital on Jan. 28, 1927, under the care of my colleague. Dr. Scott-Pinchin, who 
kindly asked me to see the patient with him. Under observation in the ward an 
attack of left-sided abdominal pain, with distention of the abdomen and a jiassage 
alternatel}^ of ‘pipe-stem’ and enormous motions, had been noted. 

History. — The full sequence of events which had been present from early 
childhood was described by the mother (see p. 440), who had taken him to many 
hospitals in London for treatment of his ‘indigestion’, and on two occasions Iiad 
refused her permission for the removal of the appendix. 

On Ex^vjiination. — He was first seen by the writer on March 21, 1027, ivhcn 
the left side of the abdomen was noticed to be ob^^ous]y swollen ; it was full on 
palpation, without anj' evidence of tumour formation, and the right iliac fossa felt 
abnormally empty, A diagnosis of congenital mesenteric malformation was made, 
w’ith which Dr. Scott-Pinchin agreed, and operation was decided upon after further 
X-ray examination. The radiograms were not helpful, and it was only after opera- 
tion upon this case that the right method of procedure was ^vo^ked out. 




Fig. 339. — Cnjc 3. J, First part ot jejunum, nml 1. Terminal j>art of ileum, forming a 
pedicle crossing and tying doivn tlie descending colon, external to which the whole of the rest 
of the small Intestine was IWng on the left side of the abdominal ea\*ity. 



Fsr.. 340 , — Case 3. Diagram of tranverse section of abdominal caritv to show the 
descending colon flattened by tbe pedicle of the small intestine which crossed it and 
the vestigial band joining the mesentery of the small intestine to the anterior surface 
of the descenning colon. Tills band bad to be cut through before the reduction of the small 
intestine to its normal position could be effected. DC. Descending colon - SI Small Inta- 
tine VB, 4 cstigial band ; AO, .Ascending colon- * 
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Opeeatio.v. Laparotomy was performed on April 1. The /rO rcehm a i 
urncd outwards and the abdomen opened. It was then found tliaf tlic lin.} mrt 
p jejunum and tlie terminal part of the ileum converged to a narrow i)c<lic!c 
r ssing and tjung doira the mid-point of the left colon, external to Avliich the whole 
of the rest of the small intestine was lying. This latter part was conrmed entirdv 

^eft iliac fossa, since all access to the true iwlvis wi\ 
cut olt by the ihac and pehne colon (Fig. 339). Wiere the mesentery- of the small 
intestine crossed the left colon it was tied to it bv a stout band of primitive undin'ereii- 
tiated embryonic tissue and the colon was flattened (Fig. .340), and only when th)>; 
iiad been cut through was it possible to reduce the small intestine to its normal 
pelvic and abdominal situation bounded by the three segments of the colon. It 
settled down here quite easils' without anj' impediment to its circulation, and witli. 
out showing any tendency to return to its abnormal position. ,V simple licaUhv 
appendix ivas then removed and the abdomen closed. 


Results. — The boy has remained quite well up to the present time, niid lias 
shown no tendency to a recurrence of the alternate small and large motions. Tivo 
months after the operation a skiagram of the abdomen was taken with the improved 
procedure, and the small intestine was clearly outlined lying in its normal jiosition 
in relation to the colon. The clinical features of the case noted beforehand bcc.une 
easily understandable in the light of what was found at operation. 


Case 4. — E. H., female, age 21 j-ears, was seen with Dr. E. A. Seymour on 
Jan. 26, 192T. The symptoms of the attack of acute appendicitis from which she 
had just recovered need no description. They were confirmed at the subsequent 
operation, when an appendix full of pus with recent lymph around it was removed. 

Ox Examination. — The emptiness of the right iliac fossa rvas noted, as well as 
a slight fullness of the abdomen on the left side. Xo deductions were made from 
these very important observations, svhich svere overshadosved entirely by a descrip- 
tion of the symptoms of an acute illnes-s from which the patient bad just tccovctcA 
successfully. 

Operation. — Laparotomy was performed on Feb. 2. The lower half of tlic 
right rectus was turned outwards and the abdomen opened. Tlie position of the 
viscera rvas identical with their position in Case 2 (sec Fig, S3S). One rliflcrcncc-— 
possibly of importance in view of the absence of a histoiy^ of prolonged ‘indigestion' — 
was noted in this case. The ascending colon had acquired over its whole Icngtli a 
secondary attachment and firm fixation to the left side of the bodies of tlie lumbar 
vertehriE, and was not contained within the fold of primitive mesenteiy common to 
it and the small intestine ; in Case 2 the ascending colon had not formed an}' such 
attachment and was completely mobile. 

Result. — The patient has been quite well since the date of operation when the 
appendi.x was remoA’ed. 


Case 5.— A. V. R., male, age years, was admitted to the Hampstead General 
Hospital on Oct. 6, 1927, under tlie care of my colleague, Dr. Scott Pinchin, aho 
kindly asked me to see the case ■with him. 

History. — From early infancy the patient had suffered from attacks of sciere 
abdominal pain and vomiting. The vomiting quite often occurred independently 
of the pain, was copious to begin with, continuous, and consisted ultimately ol Dilc. 
At the age of 2 months he was admitted to a children’s hospital in London ami nas 
under treatment for one month as an in-patient. He was admitted during i 
following seven years to four other hospitals, but the attacks had 
unaffected by any form of treatment until Ins admission to the Hampstead Genera 

Hospital. , „ , p 

On Exajiination. — He ivas a frail, sickly -looking boy when first seen on - ■ 
and weiglied 2 stone 91 The whole of the upper half of the abdomen abm c the 
transumbilieal plane was distended sj-mmetricafiy, and 

by contrast. No mass formation was detectable, „-i‘.trw 

high up in the right hj'pochondrium. This was clearly intestma a 
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peristalsis. Radiograms of barium meals showed that retention J 

wise normal stomach for more than six hours. A second series 4 

taken after the administration of atropine, and these excluded K * 
possible cause of the trouble; a persistent organic obstruction f ^ P^orus ^as 

deluded bv the presence of bile m the vomit; of 7? 

duodenum or jejunum seemed unlikely m a P«t'ent who had reached tlm a e of 

rears, A congenital mesenteric malformation was therefore diagnosed vlucli actin„ 



Fig. 341. — Case 5. GB. Gall-blndder in dotted outline beneath cysticocolic ligament ; 
CCL, Cysticocolic ligament ^rith thickened free edge; RK, Bight kidney; DD, Dilated 
portion of duodenum in dotted outline beneath cysticocolic ligament ; PY. Pylorus. The 
ascending colon and small intestine upon their common mesentery have been turned to the 
right to display the duodenojejunal junction (04). This shows an abrupt angle containinf' 
enlarged lymphatic glands (GL^, and the terminal portion of duodenum dilated, in contrast 
with the lumen of the first part of the jejunum. The much larger masses of glands along 
both borders of the whole of the duodenum are not shown in the sketch. 


as an extrinsic force produced intermittent obstruction high up in the alimentaii’ 
tract. 

OrEBATiox. — ^Laparotomy was performed on Oct. 27, and the upper half of the 
right rectus was turned outwards. The stomach appeared to he quite normal, and 
the pylorus was soft, devoid of irregularity, and admitted the tip of an index finder 
easily. .Tn unusual form of cysticocolic membrane was found whose free edge was 
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thickened by a stout band. This band started at the transx-erse tissurc of ((,o liv. 
of the gaH-bladdcr, which it constricted into a li'ue 

0^'er the anterior surface of tiie second part off’ll,, 
hcpatio Ilexure of the colon. The duodcnnin\vas ti-l.t! ■ 
onstneted at this crossing and widely ballooned abo\-c it (Fig. 341 ). The wliole of 

tnlu ” 1 foramen of tVinslow, with immediate relief 

to the constrictions of both gall-bladder and duodenum. It was then noted that tlir 
whole of the rest of the duodenum appeared to have a slightly larger lumen that, 
the jejunum, and that the first part of the jej'ununi was bent at an acute amde to 
the terminal part of the duodenum (Fig. S 4 J). This appeared to he due to abnormal 
rnesenterie attachments of the rest of the small intestine and the right colon, Tljetc 
viscera were contained in a common mesenterv whose .sole line of attachment 
posteriorly rvas the usual one of the small intestine only (Fig. 342). Consequently 
the Avhole weight of the colon and small intestine combined fell upon the vaseidar 
pedicle crossing the horizontal portion of the duodenum and upon the other fixed 
point of the gut, i.e., the duodcnojcj'unal Jle.xure. As, however, the dilatation of 
the duodenum that might be attributed to these tivo factors ivas much levs than 



Fio. 342 .- — Case 5. Diagrammatic cross-section to shon- the common rncscntcrx- of tlic 
small intestine and colon and the relation of the vascnlar pedicle to the horizontal portion of 
the duodenum. SI, Small intestine ; AC. .Ascending colon : CM, Common mesentery- ; D. 
Duodenum ; RK, Bight kidney ; LK, Lett kidney ; DC. Descending colon. 


the gross dilatation ahox'e the crossing of the eysticocolic ligament, it was decided 
to do nothing more for the present. If the progress of the patient docs not continue 
in a satisfactor}’' manner, then a relief of the strain on the duodenum either bj 
fixation of the ascending colon or by the performance of a duodenojejunostomy, as 
advised by Wilkie, xvill have to be considered. 

Another feature of great interest xvas the presence of enlarged lymphatic glands 
distributed along both borders of the duodenum and forming large clusters between 
the layers of the gastro-hepatic omentum, over the head of the pancreas, and a 1 ic 
duodenoiejunal junction (Fig. 341). There were none in the whole of the 
the mesentery, so that this distribution appeared to sugge.st that a simple 
had occurred by absorption from the retained contents of the duodenum. ' 
gland was removed for microscopical investigation, and the pathological repo u. s 
to the effect that the enlargement was due to simple inflammatory- changes ant i. 
there xvere no signs of tuberculosis, A small healthy -looking appendix uas rein \ 
at the end of the operation. .. 

Results. — The general condition of the patient has improx ed xerx ^ 

the operation, from which he had a very easy recovery. z\Tiothcr series o . . . 
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pictures taken on Xov. 17 shows that tlic stomach now gets rid of a barium meal at 
the end of three liours— that is. just twice as quickly as before the operation. He 
has had no further attacks of pain, and his weight had increased from 2 stone 9 lb. 
to 2 stone 12 lb. on Dec. 6, 1927. 

CONCLUSIONS. 

1. Congenital nialfonnations of the mesentery are a definite morbid 
entitv of a chronic type which may be recognized before operation by careful 
clinical investigation. 

2. TJie symptom-complexes to which tiiey give rise cannot be explained 
by reference to any of tlie well-known abdominal surgical diseases : still less 
by any purely functional disability which may be included under the term 
‘indigestion ’. 

3. The most imjjortant physical sign is the' ‘emptiness’ of the right iliac 
fossa, associated sometimes with an a.symmctrical enlargement of the abdomen 
on the left side. These signs follow of necessity, inasmuch as the whole 
segment of the embryonic mid-gut is involved in a failure of rotation and 
fi.xation after reduction from the umbilical sac. 

4. Radiological inv estigation should prove to be more heljjful in confirm- 
ing the clinical diagnosis when the special method of examination already 
described is used as a routine. 

5. Operative treatment may cure the patient ; alternately it may reveal 
a pathological condition for which a rational course of treatment may be 
drawn up subsequently when the precise details of the malformation have 
been discovered. 

The sketehes were made by Dr. Georges Dupuy, to whom I am much 
indebted, and the radiogram was taken by Dr. W. H. Coldwell. 
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THE BACTERIOLOGY OF CHOLECYSTITIS: 

A CLINICAL AND EXPERIMENTAL STUDY.* 

By A. L. 'WILKIE, Moxtheai,. 

Ok no subject does such diversity of opinion exist as on the nature of 
gall-bladder infections. On the one hand, such observers as Hurst.' Knott 
and Venables assert that the colon bacillus is the organism most frequent Iv 
responsible and that it can be isolated from samples of bile obtained hv tltc 
duodenal tube. On the other hand, Rosenow- has laid stress on the important 
role rvhich the streptococcus plays in gall-bladder disease and the intramural 
nature of the infection. As a true knorvlcdge of the characters and the type 
of infection is fundamental to a rational therapy, it is of the first importance 
that definite data obtained by reliable means should be available. Illingworth,^ 
•working in Professor AVilkie’s clinic, obtained results wliieli rvcrc roughly in 
accord with those of Rosenow in that he found that the streptococcus was 
the most frequent organism recoverable from diseased gall-bladders removed 
at operation. 

The failure of so many observers to find the streptococcus in pathological 
gall-bladders must have been due to some factors in the technique employed. 
In this paper -we hope to show what these factors are, and that an intramural 
streptococcic infection is by far the commonest cause of gall-bladder disease. 

CLINICAL INVESTIGATIONS. 

During the past fe\v months the bacteriology of fifty' consecutive eases 
of gall-bladder disease submitted to operation lias been carefully worked out. 
The results obtained and their confirmation by^ experiment may' help to remove 
a few of the difficulties attached to this most -widely discussed subject. 

The types of cases investigated may be broadly grouped under fu'c 
headings ; (I) Early acute cliolecystitis (2 cases, rupture of gall-blntldcr in 
one case) ; (2) Early gall-bladder disease showing to the naked eye but slight 
thickening of the wall (6 cases) ; (3) Slight thickening of the wall associated 
with a single cholesterin stone (12 cases) ; (4) Advanced fibrosis of the gall- 
bladder wall without stone formation (10 cases) ; (5) Marked thickening of 
the wall with multiple stone formation (20 cases).^ 

During the earlier" part of the work Rosenow s method of culturing (1) 
the entire gall-bladder wall and (2) the submucosaf was emjrloyecl. Along 


* From the clinic of Professor D. P- D. IVilkic, Royal Infirmary, Edinburgh, and the 
Surgical Research Department of the University of Edinburgh. 

"t The term ‘submucosa’ as used throughout this paper signifies * 

As pointed out by Halpert,' there is wo true submucosa m the gall-bladder comp.ir.d.k 
to that found in the stomach or intestine. 
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these lines it was found that a streptococcus (as described by Rosenow) could 
be isolated in a considerable number of instances from the submucosa, but 
that it was most diffieult to obtain the same organism Avhen the whole gall- 
bladder wall was cultured. If the bile were infected, then of course that 
particular infecting organism was obtained from the cultures of the entire wall. 
In the vast majoritv of instances, however, the bile was sterile, and, even 
though a streptococcus was isolated from the submucosa, cultures of the 
entire gall-bladder wall failed to reveal a growth. 

It was therefore clear that the only difference between the cultures of (1) 
the entire gall-bladder wall, and (2) the submucosa and outer coats, was the 
presence in the former of mucous membrane coated with bile, which of course 
was not irresent in the latter. Furthermore, in making cultures from the 
subniucosa the small portion of this layer taken might or might not contain 
at the time living micro-organisms. 

Bile the Inhibitory Factor. — In order to e.vplain the peculiar fact that 
entire wall cultures pror'cd sterile whilst the submucosa showed streptococci, 
the organisms were treated with sterile bile. The sterile bile used in each 
case was obtained from the same gall-bladder from which the organisms 
were cultured. It was found that a few drojrs of bile inhibited the growih 
of the streptococci, and the organisms were ultimately killed, subcultures 
showing no grou-th. In other words, the stre])tococci isolated from the 
submucosa were not ‘bile-resistant’. It appeared to be somewhat of a 
quantitative action, as more bile was necessary in lieavier than in lighter 
groudhs to produce uniform results. 

A great obstacle to the isolation of gall-bladder infective organisms, 
however, still remained, for the culturing of the submucous coat was verr' 
unreliable and not suited for bacteilological purposes when dealing with a 
number of cases at one time. The difficulty was obviated bv Professor 
D. P. D. Wilkie, who suggested that in all cases of cholecystitis the cystic 
lymph gland should be carefully studied both histologically and bactcrio- 
logically. This gland, situated near the junction of the cystic duct and the 
gall-bladder, has now been shown to drain the entire submucous and outer 
coats of the gall-bladder. His proposal was carried out and has led to some 
r-ery interesting and instructi\-e results. 

The impoifance of the study of the cvstic gland in gall-bladder disease 
cannot be over-stressed, as it provides not only an easy but a certain means 


Results of G.\LL-BL.\DDEn axd Cystic-gi..\xd Clxtukes 
IX 50 C.VSES OF CnOLECYSTITIS. 
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for the isolation of organisms whicii lodge and flourish in tlic "all-hladdcr wil! 
Using this technique, the results obtained were most striking, not onlv on 
account of the regularity with whicli organisms were found, but also iii flip 
uniformity of their type. 

From the table the importance of cystic-gland cultures may rcadih- l)e 
seen. In 48 cases the gland gave a pure culture of streptococci, in 1 case 
B. coli, in 1 case B. welchii, and in only 5 cases proved sterile. In the Pi 
cases all grades of cholecj'stitis were included. B. coli was isolated in one 
instance where a fault of technique could not be excluded, as tlie bile contained 
B. coli and there was a slight escape of gall-bladder contents during trans- 
portation from the operating theatre to the laboratorj'. B. xcehhii appeared 
in a ease irliere a partial cholecystectomy had been done some years prc^•io^lsiv 
for an acute gangrenous cholecystitis. Of the 5 cases in which the gland 
proved sterile, in 2 the gall-bladder changes were very slight and the gland 
showed no enlargement. (As will be shown, cystic glandular enlargement is 
one of the first gross signs of cholecystic disease.) The 3 remaining cases in 
which the gland is tabulated as sterile presented gall-bladdei-s so greatly 
thickened with long-standing disease that the cystic gland itself could not 
be isolated from the mass of fibrous tissue at the neek of the gall-bladder, 
and consequently a portion of this tissue was used for culture. 

In addition to the C 3 "stic-gland cultures, the bacteriologj' of the sub- 
mucosa, the entire gall-bladder wall, and bile was carefullv studied in each case. 
As maj’- be seen from the table, of tlie 48 cases ivhich showed streptococci in 
the cystic gland, positive cultures of this oi’ganism were obtained in onl\' 21 
instances from the submucosa. This fact clearlj^ demonstrates that witli 
ordinarj’’ simple technique the organism may be recovered much move easily 
from the cj'^stic gland than from the submucosa. When, however, strcploeocei 
were isolated from the submucosa, they jiroA-ed to be of a type similar in every 
Avay to those recovered from the cj'stic gland. 

The results obtained from culturing the gall-bladder rvall (all coats) 
resemble those from the bile in e\'ery detail. The trvo cases Avhich shoved 
streptococci in the bile also contained streptococci in the cystic gland, hut 
subsequent investigation proA’'ed that the two types rvere not similar. The 
strain isolated from the bile presented a rougher grorvth on agar, and appeared 
slightly larger than the organism from the cystic gland or submucosa, and 
rvhen injected into animals no pathological changes resulted. It should be 
noted in passing that these bile-resistant streptococci were found in the trvo 
acute cases of the series, one of rvhich showed a nipture of the gall-bladder 
with resulting peritonitis. These organisms rvere not demonstrated in the 
cj'stic gland or in the submucosa. 

B. coli appeared in the bile in only 3 cases, in each instance associated 
Avith multiple stone formation and great fibrosis of the Avail, indicating long- 
standing disease. In no instance rvas B. cofi recovered from the submucous 
coat, and, in the one case in which it was isolated from tlie cystic glanc . 
contamination bj^ bile could not be excluded. The occuirence of B. ddcltu 

has already been explained. , , . r 

In 44 cases the bile yvas sterile, both in the presence and abscnc-c o 
stones, but in a ferr' of these instances B. coli Avas found in the centre of calcu i. 
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In spite of tlie sterility of tlie bile, streptococci were present almost always 
in the cystic gland. 

Technique used for Cultures. — 

Cystic Gland.— In order to obtain the best results in culturing the cystic 
Mand. it was found necessary to follow a few simple but important rules, 
filien removing the gall-bladder the cystic gland in each case was included. 
This presented'^no difficulty, for in the majority of instances it was enlarged 
and could be palpated or seen, even before the cystic duct was severed. A 
ligature was tied tightly around the distal end of the cut cystic duct to prevent 
any escape of gall-bladder contents. Keeping everything in a sterile condition, 
the cvstic gland was carefully dissected, remo\-ed from the surrounding tissue, 
minced up finely with scissors, and jdaced in a tube of warm glucose broth. 
By dividing the gland into sections, as many tubes were used as desired. The 
broth containing the gland was then ineubated for from four to si.v hours, 
after which time the tissue was removed from the medium. The latter was 
then re-incubated for from twenty-four to forty-eight hours. By trr'ing 
A'arious methods this was found to be the most efiicient. The groudh was 
often slow, being almost impercepti- 
ble in twenty-four hours apart from 
a I'ery faint opalescence. Glucose 
broth, being simple to prepare and 
free from any cloudiness, was found 
to be more con^•enient than Rose- 
now's brain-tissue medium and quite 
as efficient. The latter, unless fresh 
and very carefully prepared, tends 
to be slightly opalescent at the 
bottom of the tube, and thus an 
early groudh is difficult to recognize. 

If the gland tissue was not 
rcmo\'ed in a few hours, the final 
growth appeared to be less abun- 
dant and the organisms tended to 
die, probably owing to the action 
of toxic products from autohdic FiC- 343. — Apjjoarance of streptococci 

changes in the lymphoid tissue.' If 
the gro4vth, even though slight, was 

subcultnred in glucose broth, at the end of twenty-four houre an abundant 
culture of streptococci resulted. The growth tended to settle to the bottom, 
and with gentle mor-ement of the tube was seen to rise in a cloudy white 
adherent mass. This or the original growth was used for further investiga- 
tion. for a single subculture did not appear to alter the reactions °or 
r-irulence of the organism. Further subcultures seemed, on the other hand, 
to be unsatisfactory unless they were grown on agar slants. 

On stained smears the streptococci appeared mostly in short chains 
(.Fig. 343), provided that the cultures were made by the method laid down. 
Occasionally they existed in diploid form, were medium-sized, and produced 
smooth, non-hamiol_i-tic, whitish colonies on blood-agar. The streptococci 
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from the bile, on tlie other hand, tended to be slightly larger and produced 
colonies of a distinetly rougher type. Although sugar reactions in strcnto 
coccn appear to be of doubtful value, it may be stated that in fresh cult!, res 
the cystic-gland strains ferment lactose, mannite, and salicin with great recu- 
laiity, wheieas the type isolated from bile ferments saccharose also. 

Siihmucosa, Gall-bladder Wall, and Bile . — A similar technique was used in 
culturing the submucosa and outer coats, the gall-bladder wall in its entirety, 
and the bile. In dealing with the submucosa care was taken to striji the outer 
coats in order not to penetrate the mucous membrane ; by scraping the 
stripped surfaces and mincing the outer coats reliable cultures were obtained. 
In dealing with the entire gall-bladeler wall the mucous membrane, previously 
washed, was employed along with the remaining coats. Bile was eultnrcd iii 
the ordinaiy ^va}^ These various cultures were carried out in every case, 
and were handled by the same methods as those used for the cystic gland. 


Importance of the Studv of the Cystic Gland. 

The growths obtained from the cystic gland hai'c special interest, ajiart 
from the mere isolation of an organism. They point to the marked degree of 
lymphatic absorption from the wall of the gall-bladder when that organ is 
diseased. The method furnishes an accurate means of obtaining in pure 
culture organisms derived from the gall-bladder wall. It is noteworthy that 
in this series of observations, whenever organisms were found within the wall, 
similar bacteria were isolated from the gland. This method olndatcs the 
difficulty of separating intramural organisms from any Avhich may be growing 
in the lumen of the gall-bladder. The latter represent, it would appear, a 
secondaiy infection, remain solely in the lumen of the gall-bladder, arc not 
found in the lymphatic drainage of the part, and are therefore in all jirobability 
of minor importance. 

In reviewing this series, and many other cases of cholecystitis which 
have come to operation in Professor Wilkie’s clinic, gross changes in the 
cystic gland have been noted. In normal gall-bladders this gland was raicly 
palpable and seldom seen. In early gall-bladder disease showing a mild degree 
of thickening, with or without the presence of a stone, the gland invariably 
showed definite enlargement. It Avas easily palpable, enlarged perhaps to 
the size of a small bean, and could be readily CNposed. At this stage strepto- 
cocci were always found in culture. In cases of more advanced cholecystitis 
the gland was more difficult to find, and in some cases was completely hidden 
by the effects of advanced disease. 

The microscopic appearances in early' cases Avere those of a lymphoid 
hyperplasia ; in later cases fibroid changes predominated. 

EXPERIMENTAL PRODUCTION OF CHOLECYSTITIS BY 
INJECTION OF STREPTOCOCCI ISOLATED FROM 
THE CYSTIC GLAND. 

In attempting to prove the bacteriological etiology of any disease it is 
necessary to reproduce the identical gross and microscopic pathological changes 
by the injection of the particular organism into previously' normal anim.i s. 
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TJiis procedure has been adopted in regard to organisms isolated from tlie 
cystic gland, and the results obtained have been quite striking m nature. 
Fresh agar cultures of streptococci isolated from the cystic gland (draining 
diseased'^gall-bladders) were suspended in saline (about 250 million per c.c.). 
These suspensions were used for injection purposes. Rabbits were the animals 
chosen to work ivith, as they were found to be the most convenient, especially 
when repeated intravenous injections had to be given. Control expeiimcnts 
were carried out in all cases. 

The cxpcrimenls may he broadly grouped under five headings : (1) Jnjcclion 
of streptococci directly into the lumen of the gall-bladder (2) Injection of 
streptococci directly into the gall-bladder Tvall ; (3) Injection of streptococci directly 
into the gall-bladder icall icitli the cystic duct occluded ; (4) Intravenous injection 
of streptococci ; (5) Intravenous injection of streptococci icith the cystic duct 


occluded. 

1. Injection of Strep- 
tococci Directly into the 
Lumen of the Gall-bladder. 

— tMien streptococci isola- 
ted from the cystic gland 
were introduced into the 
lumen of the rabbit's gall- 
bladder, no changes what- 
soever resulted. 'Within a 
very short time the bile 
was again found to be 
sterile. The gall-bladder 
wall remained in its normal 
state, and no lesions were 
demonstrated in any other 
organ. Similar negati^•e 
results were obtained when 
streptococci of the ty]?e 
isolated from bile were in- 
jected. 

2. Injection of Strep- 
tococci Directly into the 
Gall - bladder Wall. — In 

order to produce intramural 
pathological changes when 
streptococci were injected 
directly into the gall- 
bladder wall, it was found 
necessary to e.xercise great care that the mucous membrane was not perforated. 
The fine folds of peritoneum covering the gall-bladder at its junction with the 
cystic duct formed the ideal site for injection. One to two minims of suspended 
streptococci were quite sufficient to produce marked changes. Animals so 
reated, when explored at the end of one week, presented very interesting and 
uniform features. At the point of injection, and for a short distance towards 





Fig. 344. — ^Pliotogrnph of rabbit’s gall-bladder (GB) three 
montlis after direct inoculation with streptococci. Marked 
thickening of gall-bladder wall and cystic duet. Inflamroa- 
tory processes invading surrounding liver substance. 
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fundus of the gall-bladder, the wall appeared greyish-white and thiekcned 
^ remained quite normal. These changes at tlie neck of tlm 

gall-bladder contrasted markedly with the fundus, which still appeared hcaltliv 
As a rule the gall-bladder was slightly more distended than normal, bul the 
bile showed no visible change and was sterile on culture. At tlic end of a 
month the entire gall-bladder wall showed marked c^•idences of thiekeninn 
and was whitish and opaque in appearance. Radiating from the gall-bladdcr 
small opaque thickenings were seen on the liver substance, and in one animal 
where repeated observations were made over a period of weeks these opaque 
inflaraniatory processes were seen to be spreading centrifngallv from the 
gall-bladder. 


When these animals were killed after a period of three months, the gall- 
bladder changes were most striking. The organ apireared as a tougli. nhitisli. 
leathery pouch, uniformly and enormously thickened (probably eight to fen 
times its original thickness) b}’’ a gross production of inflammatory connective 

tissue {Fig. 344). The mu- 
cous membrane was yellow- 
ish-white in appearance. 
The contents showed 
changes that seemed to 
1 -ary witli the amount of 
constriction of the gall- 
bladder outlet and the 
degree of change within 
the wall. In early eases, 
where changes were not 
marked, the gall-bladder 
was filled with rather thin 
bile mixed with a certain 
quantity of mucus. In 
more advanced cases the 
contents were mucopuru- 
lent, and as a general rule 
a few small pinhead-sized 
calculi were present . Tlicsc 
stones ivere moderately hard, greyish-imllow in colour, and on chemical e.xnm- 
ination (Dr. I. S. Ravdin) were found to be made up of choksierin, no calcium 
being present. No groivtli of any organism ivas obtained from the contents 
of the gall-bladders in this group of experiments, but the submucosa and 
outer coats, both in stained sections and on culture media, proved to be 
infected ivith streptococci of the same variet}"^ as those used in the original 
inoculation (Fig. 345). Histological examination showed an enormous increase 
in fibrous tissue in the submucosa and outer coats, with scattered areas of 
small round-celled infiltration (Figs. 346-349). An increase in the amount 
of fat ivas demonstrated in the submucosa by special fat stains, the 
mucosa showed an increase of lipoid material, and the cells appeared mdema- 

tous and sivollen. „ . , , , , i 

Sections of the liver in the vicinity of the gall-bladder showed 



Fig. 345, — Streptococci in wall of rabbit’s gall-bladder 
tliree months after direct inoculation. 
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suggcst- 


interlobular increase of fibrous tissue n-ith roimd-cellecl infiltration, 
ing a chronic pericholangitis {Fig. 350). Areas of fatt>' infiltration of the 
liver substance were also frequently obsein eel. 



Fro. 346.— Very loTC.poTrer nverophoto- 
graph of a complete cro5S section of a 
normal rabb’t's gall-bladdcr. The loss of 
jnticous njembrane in certain areas is an 
artefact. (Compare rdth Tip. 347,) 



Tto. 347.— Verj* loTr.po^er microphoto- 
graph of fl complete cross-section of a 
rabbit^s gall-bladder tlirec months after 
direct streptococcal injection. Note the 
enormons thickening due to fibrous -tissue 
production. (Compare rdth Tip, 346.) 



Fjg. 34S. — Ordinary lo^-power micro- 
photogmph of a portion of T/p, S47. 
^ote scattered areas of inflammatorv 
ccl^. 



Fig. 34D.— High'po^ermieropbotograph 
oca portion of Ttp, 347. Xote that thick, 
eningts due to inflammatory fibrous-tissue 
productionj associated witlf inflammatorj’ 
ceU infiltration, A (evr strands of muscle 
fibres are shotm. Tiie mucosa is intact. 




Fig. 360. — Section of liver near site of 
infected gall-bladder of rabbit, showing inter- 
lobular fibrons-tissue production and inflam- 
matory cell infiltration ; chronic (productive) 
pericholangitis. The ducts are intact. 
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The remarkable fact in these experiments was the slow and progressive 

spread of the inllannnatory'|iroeess 
from a localized area at the point of 
inoculation throughout the entire 
wall of the gall-bladder. In one or 
two instances, where by accident 
some of the bacterial suspension 
escaped into the peritoneal cavity, 
little or no peritoneal reaction 
occurred. 

, 3. Injection of Streptococci 

Directly into the Gall-bladder Wall 
with the Cystic Duct Occluded.— 

In this group of experiments tlic 
cystic duct was ligated, special care 
being taken not to include the cystic 
vessels, whipli in the rabbit lie in 
close proximity to the duct. Tlic 
gall-bladder was allowed to remain 
filled with bile. Organisms were 
then injected into the gall-bladder 
wall as before. 

The early changes were much 
the same as those in the preceding group of e.xperiments, but the late results 
were quite different. The intramural changes were marked by generalized 
thickening, the result of fibrous- 
tissue production, but the mucous 
membrane was paler, and the gall- 
bladddr contained thick mucopuru- 
lent material with a great amount 
of granular debris airpearing as fine 
sand and adhering to tlie mucous 
coat. The gall-bladder contents 
contained a great deal of this 
material, which had coalesced to 
form multiple soft calculi, and which 
on chemical examination contained 
a large amount of calcium as well 
as cholesterin. In several cases 
streptococci were isolated from the 
mucopurulent contents, but these 
organisms proved to be of a 
‘rougher’ type than those emplo3"ed 
for the original intravenous injec- 
tions. The streptococci isolated from 
the outer coats of the gall-bladder 
corresponded in er'eiy waji to those 
of the culture used for inoculation. 



Fig. 3.61. — High-power microphologrnph 
three months after direct injection of .strepto. 
cocci into tho wall of a rabbit’s gall-hindticr. 
the cystic duct having been previously ligated. 
Xote marked replacement of various coats hv 
infiammatorj’ fibrous tissue. Calcium and 
cholesterin .stones were recovered from the 
lumen. 
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Histologicallv the gall-bladder wall sliowed marked replacement of the siib- 
nnieosa"’ and outer coats by innammatory fibrous tissue, associated ivitb 
scattered areas of small round-eelled infiltration (Fig. 351). The mucous 
membrane showed no noteworthy changes. 

It should be noted that the only difference in technique between this and 
tlie preceding group of experiments was the occlusion of the cystic duct, which 
was carried out in this group and not in the former. Control animals uith 
the duct ligated and sterile saline injected showed only an ordinary mucocele 
of tlie gall-bladder. The wall and contents remained sterile, and no evidence 
of intramural infiammatoiy changes could be discovered. Any differences, 
therefore, in the results in these two groups of experiments must have been 
due solely to tlie effects of the occluded cystic duct. The main difference was 
found in the gall-bladder contents. In the preceding group the contents were 
sterile, and the calculi which formed were made up of cholestcrin alone. In 
this group streptococci were often isolated from the mucopurulent material, 
and the stones which formed contained calcium as well as cholesterin. Tlie 
intramural inflammatory changes were quite similar. 

4. Intravenous Injection of Streptococci. — In dealing u-ith intravenous 
injections of streptococci it was found that the most striking results were 
obtained when repeated doses were 


given at intervals. ^lore than one 
injection, however (at approxi- 
mately weekly intervals), produced 
marked changes in the gall-bladder 
wall. The average intrar-enous dose 
of streptococci given was I'o c.c. of 
a 250 million per c.c. suspension in 
saline. If. on injection into the ear 
vein of the rabbit, some of the 
suspension by accident entered the 
surrounding tissue, no local reaction 
resulted. As already stated, it was 
found r-ery diflicult to produce 
gall-bladder lesions rvith a single 
injection, but after two or more 
inoculations obrious changes were 
observed. These at first were char- 
acterized by an irregular whitish 
opacity of the gall-bladder, moi'e 
marked in some areas than in others. 



jfiG. 352. — I^Iicrophotograph of streptococci 
in the wall of o rabbit's pall-bladder three 
months after intravenous injection of these 
organisms. 


and as a general ride a distention of tlie organ was seen. If the animals 
after a few injections were allowed to live two or tliree months, a t\-pical 
chronic cholecystitis was found to have developed. Tiiis was characterized 
by a whitish leathery thickening of the entire wall, from the submucosa of 
which streptococci were reem ered. The contents were often purulent, but 
proved sterile on culture. It was noticed, however, that the patholomcal 
changes produced by intravenous injection were much slower in developiim 
than when the streptococci were introduced directly into tlie gall-bladder waif. 
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Tlie histological mural changes Avere identical with those already dcscrihcd 
and by the Gram method streptococci Avere demonstrated in the outer coats 
{Figs. 352-356). Calculus formation took place in several instances. The 
calculi contained only cholesterin Avith no trace of calcium. 



Fig. 353. — Low-power photograph of 
wall of normal rabbit’s gall-bladder. 
(Compare with I'iff. 354.) 



Fig. 354. — Loiv-powor photograph ol 
rabbit’s gall-bladdor three months after in- 
travenous injections of streptococci. Note 
marked thickening and inflammalorj’ cell 
infiltration. The mucosa appears intact. 

Compare with normal picture, Fi'j. 353.) 



Fig, 355.— High-power microphotograph of a portion of Ffy. 354. Koto inflammntoo' 
cell infiltration, especially marked in the lamina propria mucosa;. The outer coats hare been 
replaced by fibrous tissue. The lumen contained one caolestenn stone. 


The folIoAA’ing experiment, AAdiich aa'US tj’pical of this group, supports 
RosenoAA’’s contention that certain strains of organisms isolated fiom certain 
A'iscera haA-^e a selectiA'c affinity for those special organs. 
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A rabbit received an intravenous injection (into the ear) of l-o of « ^ 

Sion of streptococci isolated from a cystic gland removed during 
The animal Avas explored each week in order carefully to observe 
changes. The first inoculation produced no results. (This was found to be true of 
all animals, even after long periods of waiting, when only one inoculation was 
emploved.) A second injection was given at the end of one week, and a lew cla>.s 
later, Avhen a laparotomy was done, early cholecystic changes were noted in the 
form of opaque thickenings at different locations in the gall-bladder wall. A lev 
davs after the third inoculation the. changes had become more pronouncccl, the 
thickened areas appearing larger and tending to coalesce. Tip gaii-bladdcT was 
sliqhtly distended, and inflammatory processes were seen radiating from it and 
invading the neighbouring liver sub- 
stance. The animal received six weekly 
doses, and on each exploration the 
lesions were seen to be more marked. 

Thickening of the wall progressed, and 
the inflaniniatory streaks jiroceedcd 
farther along the liver surface. 

At the end of ten weeks the 
animal was killed. The gall-bladder 
showed enormous thickening, contained 
one cholesterin stone, and was filled 
with purulent material, which on cul- 
ture proi’ed sterile. Streptococci were 
isolated from the outer coats. Histo- 
logical changes were identical with those 
alreadv described. 


By such e.xperiments the pro- 
gress of the disease was carefully 
obscn*ecl from week to iveek, and 
the factor of trauma was eliminated 
by similar operations on uninocu- 
lated control animals. 



Fic, 35f>.-^High-poTi'or micropJjotogrnph 
ot normal rabbit’s pall-bladder. Note normal 
thickness of the 'vnll under this poM-er. 


Positive results were obtained in every case after repeated intravenous 
injections. A point not without significance was the fact that after one intra- 
venous injection little change could be detected in the gall-bladder, whez'eas 
after a second inoculation obidons changes were ini'ariabh' found, 

5. Intravenous Injection of Streptococci with the Cystic Duct 
Occluded {Figs. 337-360.) — similar technique was used in tliis group of 
experiments, but, in addition, in all animals the cystic duct was ligated 
previous to the intravenous injection. The cystic vessels were not inefuded 
in the ligature. 

The early changes were identical with those described under tlie precedino- 
groups, except that the gall-bladder contained a great amount of mueoimnilent 
material. It ben the disease reached an advanced stage, generalized thicken- 
ing by fibrous-tissne production was observed throughout the gall-bladder 
wall. The contents proved to be mucopurulent, containing small "calculi and 
sand-bke granules as in tlie experiments of Group 3. The calculi and crranules 
were neb m calcium but contained reiativeiy little cholesterin. In one animal 
a streptococcus was isolated from the mucopurulent contents, in another 
B. coh ; all others gave no grouTh. The gall-bladder submucosa and outer 
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coats,, both in stained sections and on culture, shoned streptococci, corres- 
ponding in character to the original organisms injected. (Tlic streptococcus 
previously mentioned isolated from the gall-bladder contents appeared, as iu 
other cases, to be of a ‘rougher’ tj-pe.) 



Fig. 357. — PJiotograpli of rabbit’s liver and gall-bladder (GB} three months after 
repeated intravenous streptococcal injections with the cystic duct tied. A portion of the 
gall-bladder wall lias been removed to show formation of calculi mnelo up of cholcsterin 
and calcium. Note great thickening of the walls. 


i 



Fig. 358.— Skiagram of rabbit’s gall-bladder three months after intravenous strepto- 
coccal inoculation vith the cystic duct ligated. Note presence of one large stone coinpo i 
of calcium and cliolesterin. 
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Fig. 359. — .-ictuol draning of rabbit’s gall-bladder sbowing marked tbickeiung of -ivaU 
and formation of multiple stones composed of calcium and cholesterin, Tliis lesion was 
produced by direct injection of streptococci. Tlie duodenum sliows a chronic ulcer. 



Fig. 360. — Clioleeysfifis experimentally produced in gall-bladder of rabbit by injection of 
streptococci isolated from the human erstic gland. .4. portion of the fundus has been 
removed to shou- the interior of the gall-bladder and the enormous tliickening of the wall. 
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The chief deduction to be drawn from this group of experiments wis tlio 
fact tliat the streptococcus reached the gall-bladder hv the blood-stream and 
caused similar intramural changes whether the cystic duct was oeelucled nr 
patent. This fact was confirmed by modifications of these experiments. 

In order to ob\ iate the possibilitv of a Ivmphatic spread from the liver 
as has been suggested by Graham.® the gall-bladder was dissected from its 
liver bed, the only attachment remaining being the cystic vessels and the 
ligated cystic duct. A portion of omentum was then interposed between the 
gall-bladder and the liver. Following intravenous injections of streptocoeei. 
cholecystitis developed as in previous experiments. In this experiment the 
cystic artery was tire only possible means of conveying the streptococcus to 
the gall-bladder wall. 


CONCLUSIONS. 

1. In the vast majority of cases of chronic cholecystitis in the human 
subject the bile is sterile on culture. 

2. Cultures of the whole thickness of the gall-bladder wall most frequcntlv 
give no growth. 

3. Cultures from the submucous and outer coats leaving the mucosa intact 
lla^m giA'en a growth of streptococci in 42 per cent of cases. 

4. Bile has been shown to inhibit the growth of this streptococcus. 

5. The eristic gland in cases of cholecystitis has been sliowii to yield a 
growth of streptococcus in 86 per cent of cases. 

6. Bacillus coli M'as recovered from the bile in only G per cent of cases. 
In the one case in which this organism rvas recor'ered from the cystic gland 
contamination b}^ bile could not be excluded. 

7. The ' streptococcus of cholecystitis is a short-chained type, produces 
smooth non-htemolytic colonies on agar, and grows readily on glucose broth. 

8. Injections of saline suspensions of this oi’ganism into the lumen of 
rabbits’ gall-bladders produced no change. 

9. Intramural injections of streptococci into rabbits’ gall-bladders jiro- 
duced a progressive chronic cholecystitis, from rvhich the organism was 
readily recoverable. 

10. With the cj^stic duct ligated, intramural injections produced a chronic 
empyema with marked intramural changes. 

11. Small calculi were produced with both types of inti’amural injection. 
When the cj^stic duct was ligated the calculi contained calcium and cholesterin , 
■when the cystic duct rvas patent cholesterin only. 

12. Intravenous injection of the streptococci, when repeated, produced a 
progressive chronic cholecystitis with the formation of cholesterin stones. 

13. Intravenous injection after the ligation of the cystic duct produecc 
an empyema of the gall-bladder with marked intramural changes and foimation 
of granule-like calculi containing both calcium and cholesterin. 

14. Separation of the gall-bladder from the liver, witii interpolation o le 
omentum to exclude infection by hmiph-spread from the livci, aong ' 
ligation of the eystic duct, did not prevent the development of chocc\s i is 
when streptococci were injected intrar'enously. 
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15. Tlie intramural pathological changes produced experimentally resemble 
in every detail the changes seen in the human gall-bladder in cholecystitis. 

ic' Cholecystitis would appear, therefore, to be a blood-borne strepto- 
coccic intramural infection. 

I wish to express my thanks to Professor D. P. D. Wilkie, at whose 
suggestion and under whose guidance this work was carried out, and to 
Professor Edward Archibald, of JIcGill University, who granted and arranged 
my leave of absence from his service. I must also acknowledge the assistance 
rendered bj- the members of the technical staff of the Department of E.xperi- 
mental Surgery, University of Edinburgh. 
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THE RESULTS OF SPLENECTOMY FOR 
PURPURA HEMORRHAGICA. 

By ALLAN \V. SPENCE, Lontson. 

HOtrsE riiYsiciAN, iiEDicAi. trxiT, ST. Bartholomew's hospital. 

The operation of splenectomy in tlie treatment of purpura iia’morrlia"ica 
was performed for the first time in 1916 by ICaznelson,^® %vho argued that the 
hajmorrhages were the result of the constant reduction in the muiibcr of 
blood platelets, or thromboc 3 ’'tes, and that this reduction was brouglit alwiit 
by the destructive action of a diseased spleen. He suggested the name 
‘ thromboc 5 doljdic purpura’. Frank^® also advised splencctomj-, but on 
different grounds— namely, that the reduction in platelets was due to an 
inhibitorj’’ action of the spleen on the bone-marrow, and for this reason called 
the disease ‘essential thrombopenia ’. As pointed out by Koster,'*® e.xpcri- 
mental evidence favours Kaznelson’s view : “ ’iVerc the platelets not formed 
in sufficient numbers, the amount of thromboplastic substance furnished to 
the blood by their destruction would be insufficient to cause prompt coagula- 
tion. The coagulation time, however, in this disease remains norninl 
Following in the wake of Frank and Kaznelson, many observers ha\-c per- 
formed splenectomj^ in the treatment of purpura hremorrhagica, and have 
reported good results accruing therefrom. It is thought advisable, therefore, 
to report the following two cases in which splenectom)' was performed : the 
one, in Avhich there urns no recurrence of haemorrhages after a period of eight 
months ; the other, in which splenectomr’’ had no effect on their occurrence. 


CASE REPOSTS. 


Case 1. — ^P. C., female, age 6, developed suddenh- on Feb. 10, 102G, a purpuric 
eruption on the forehead, behind the ears, and on the trunk and limbs. The urine 
was bright red for three days, and she bled slightly from the ears. There was no 
disturbance of the general health. Three days later she had .sudden and severe 
pain in the outer side of the right ankle, and four daj's after this she was admitted 
to the local hospital with a severe epistaxis, which lasted for three days. The pain 
in the leg proved to he due to acute osteomj'elitis ; the region was incised and pus 
evacuated ; the sequestrum was discharged at the end of March, and the wound 
healed the middle of June, 1926. 

During the first week in May, 1926, there was a recurrence of the purpunc 
eruption, and petechiae appeared in crops during Jlaj", June, and .July. The di-.- 
tribution was as before, but there were also small lucmorrhages under the imier)iis 
membrane of the tongue and mouth. On Aug. 5 she had a mild epistaxis. 

Ad MISSION. — The patient was admitted into St. Bartliolomew s Hospi a on 
Aug. 6. She had alwaj^s bruised easily since Februa^', 1926. Her general wa i 
iva.s good; there was no historj' of arthritis, abdominal pain, 
was no historj" of preidous haemorrhages : nor a family history of ha;mop ii la 


^Ox Ex:.vMrNATioN. — There was a petechial rash over the trunk 
ecchj’-motic patches on the back and legs ; there were petechia; under ic 
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membrane of the mouth, and tlie mucous membrane around tbe teeth was vascular 
in places. Tlie tonsils were enlarged, reddened, and had an active appearance; 
the tonsillar glands were enlarged ; there were enlarged glands m the posterior 
trian-rles of the neck, in the axillre, and groins. The heart and lungs were normal. 
The liver was palpable one finger-breadth below the right costal margin. The lower 
pole of the spleen was palpable on inspiration ; it was firm and not tender, ^o 
hajmorrha'Tes were seen in the fundi. There was no blood in the urine. The red 
blood-cellsYumbered 5,1T0.000 per c.mm. ; hamioglobin TO per cent, making a colour 
index of O-T. The white cells were 5200— of these, neutrophil polymorphonuclears, 
.3900 : lymphocj-tes, 1090 ; large mononuclears, 155 ; eosinophil polymorphonuclears, 
55. Blood platelets, 6450. Bleeding time, more than 30 min. (control, 2J min.) ; 
coagulation time, 2 min. IT sec. (control, 2 min. lo sec), ^^assermann and Sigma 
reactions were negative. A. skiagram of the right fibula showed the presence of 
osteitis, but no sequestra. 

At this time the case was considered to be an example of secondary' purpura , 
rather than of an ‘idiopathic". The priniarr- foci suspected were the ankle-joint, 
although clinically it appeared perfectly sound, and the infected tonsils. On these 
grounds, therefore, it was decided to remove the tonsils, and in an attempt to lower 
the bleeding time in preparation for this, 15 gr. of calcium lactate were adminis- 
tered by the mouth three times daily. The petechi.-c and ecchj-moses, however, 
continued to appear, and on one occasion there was blood in the stools. After a 
month's treatment with calcium lactate, the patient was given 10 c.c. of horse serum 
subcutaneously on two occasions, still with no effect on the appearance of petechiae 
and ecchjTnoses. The blood-count on Sept. 21 was : red blood-cells, 3,900,000 ; 
hasmoglobin, 08 per cent ; colour index, 0-9 ; white blood-cells, T200. 

On Oct. 0 the patient was transfused nith 50 c.c. of citrated blood : the bleeding 
time after this fell to 0 min. 40 sec. (control, 2 min. 10 sec.). On the following day 
tonsillectomy was performed, but the haemorrhage was so great that only one tonsil 
could be remo\-ed : bleeding from the tonsillar bed continued for one and a half 


hours. The patient was discharged after tliree weeks, during which time she con- 
tinued to have epistaxis and bleeding from the gums. 

Second Admission. — She was re-admitted on Xov. 2, 1926. During the first 
week there were three days on which she had severe epistaxis. The spleen was easily 
palpable. Examination of the blood gave the following results : red cells, 4,150,000 ; 
h.-cmoglobin, 55 per cent ; colour index, 0-06 : white cells, 9600 — poh-morphonuclears, 
0GT2 ; lymphocj-tes, 1968 ; large mononuclears, 6T2 ; eosinophils", 288 ; platelets, 
20,T50 ; coagulation time, normal ; bleeding time, 11-1- min. (control, .3 min.). 

On Xov. 24 the patient was transfused with 2T5 c.c. of citrated blood. Before 
transfusion the bleeding time was 5 min. 45 sec. (control, 1 min. 10 sec.) ; twenty- 
four hours after transfusion the bleeding time had fallen to 2 min. 30 sec. (control, 
1 min. 15 sec.) : the platelets had risen to 138,900 ; red cells, 4,630,000 ; white cells, 
8600. Bemoval of the remaining tonsil was effected nith practically no hemorrhage 
at all._ Forty-eight hours after transfusion the bleeding time had fallen to 11- min. 
(control, 1 min.), and the platelets had risen to 1T3,200. Four davs after transfusion, 
however, the bleeding time had risen to 14 min., and the platelets had fallen to 
123,T00 ; there was slight bleeding from the gums and lips during the night. After 
this there was no more bleeding, and the patient was discharged on Dec. 8 with a 
bleeding time of 141 min., platelet-count, 1.54,300. 


Third .-Vd-mission. — On Jan. 21, 192T, the child was admitted again with nose- 
bleeding and bruising. On examination she looked well ; the tonsillar fossa; were 
clear. There were two large recent ecchj-moses, one on the right forearm, one over 
the left great trochanter ; there were many purpuric spots in all statres over the 
chest and abdomen ; several old bruises were over both legs. The spleen rvas not 
palpable. Bed cells numbered 4,580,000 : ha;moglobin, 61 -8 per cent • colour 
index, 0-GS; white cells, 6200 ; platelets, 45,800 ; bleeding time. 151 - min. ’(control 
1 niin. lo sec.). *' ' ’ 


As no foci of infection 
fully, and as the bleeding 


wCTe found, the pre\-ious foci ha^•ing been treated success- 
still continued, with constant diminution of platelets and 
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prolongation of the bleeding time, the case -was considered one of essential thronilKi. 
cjdopenic purpura ha;niorrhagica, and it was decided to perform splcncclomv On 
Jan. 31 the patient received a transfusion of 250 c.c. of citrated blood info the ri'dit 
internal saphenous vien. Eighteen hours after transfusion the platelets had ri'on 
to 115,200 and the bleeding time had fallen to IJ- min. (control, 1 min.). 

OrERATiON. On Feb. 1 splenectomy was performed by Professor Cask ; Jlic 
abdominal incision was attended by a good deal of bleeding, which was controlled 
with forceps ; a splenuneulus was found to be present, but was not removed The 
platelet count two days after splenectomy had risen to 203,600 ; the blecdiii" time 
was 2 mm. 7 sec. (control, 1 min.); red cells, 4,480,000; white cells, 720n-()f 
these, polymorphonuclears, 3888 ; lymphocytes, 2016 ; large mononuclears, lOSO • 
eosinophils, 36 ; basophils, 36 ; myelocytes, 36 ; abnormal vacuolated Ivninho- 
cjdes, 108. ‘ ' 

The platelet-count showed the rise above normal which has been reported hv 
several authors ; on Feb. 7 the platelets were 344,600, and the bleeding time wis 
45 sec. On Feb. 17 they had fallen to 283,000, and the bleeding time to 40 sec. : 
red cells, 5,940,000 ; wliite cells, 10,000 — of these, polymorphonuclears, 5750 ; 
lymphocjdes, 2600 ; large mononuclears, 700 ; eosinophils, 450 ; transitional myelo- 
cjdes, 450 ; myelocytes, 50. 

AFTEn-msTORY. — The patient made an uninterrupted recovery, and eight 
months after the operation felt quite well and had had no ha;morrhages whatsoever. 
Four and a half months after operation there was, however, a slight llare-up of her 
osteomyelitis, which contributed probably to the 160000540513 which was found. 
The bleeding time at this period was 1 min. 7 sec. (control, 1 min.) ; platelets, 243,000 ; 
red cells, 4,860,000 ; white cells, 31,400 — polj’morphonuclears, 22,137 ; lyniplio- 
cjdes, 5338 ; large mononuclears, 3140 ; eosinophils, 785. Eight months after 
splenectomy the bleeding time was £- min. (control, | min.) ; platelets, 400,000 ; red 
cells, 4,810,000; white cells, 14,000 — ^polymorphonuclears, 7280; Ij’mphocjdcs, 4830; 
large mononuclears, 770 ; eosinophils, 770 ; transitional, 210 i basophil myelo- 
cytes, 140. 

Pathological Report. — Mr. Geoffrey Keynes reported that the spleen vhicli 
was removed at operation was somewhat enlarged : weight 117 grm. (41 oz.). On 
section the lymphoid nodules appeared somewhat exaggerated, and contained large 
germinal centres of endothelial cells. There was an increase of the endothelial reti- 
culum throughout, with diminution of lymphoid cells. 


Case 2.— J. L., male, age 23, a clerk, had an attack of malaise, feverishness, and 
giddiness at Christmas, 1920 ; he was in bed for one day, and had a fairlj' severe 
epistaxis which lasted for two hours. Two months later a tooth was extracted, and 
the bleeding was so profuse as to necessitate plugging. Soon after this he became 
increasingly pale, weak, and short of breath on exertion ; he had two or three slight 


epistaxes. 

Admission.— On April 30, 1927, the patient was admitted to St. Bartholomew s 
Hospital, complaining of increasing languor, dizziness, shortness of breath, am 
throbbing pains in the head. There was no history of respiratory or digestive dis- 
turbance, or of blood in the stools or urine ; no history of previous limmorriiagcs 
nor a family history of bleeding. 

On Examination.— The patient’s expression was anxious, his skin and mucous 
membranes ivere very pale, with a very slight icteric tinge. There were sma purpuric 
spots on the right arm, right shoulder, and front of the chest, and a few irregii ar 
shaped Inemorrhages in both retime. The tongue was clean, there uas no S'"?*'' ’ 

and no haemorrhages into the gums. The tonsils were slightly cn arge , u ‘ 
look septic ; there was a little blood-clot at the back of the pharjmx, u no ^ 
bleeding-point. The lungs were normal. The heart was over-acting, am ^ ‘ 
murmur ivas heard in the pulmonary area. The blood-pressure u as ‘ . ' 

75 diastolic. The liver and spleen were not palpable. There i\as n 
blood in the urine, and no blood in the fffices. -niniir 

The red blood-cells numbered 1,337,000 ; haimoglobin, _ p r , 
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index- 1-1 • there were 2G00 leucoc\-tcs— of these, poljmorphonuelears, 845 ; lynipho- • 
c^-tes.’ 1G67 ; large mononuclears, 52 ; and myeloc\-tes, 2G ; one normoblast was 
seen There was marked anisoc^•tosis and poikiloc>-tosis, polychromatophiha, ana 
h\-pochromasia : there was no punctate basophilia. Blood platelets, 38,000. The 
hieedint' time was more than 12 min. (control, 2 min. 43 sec.), and the coagulation 
time 1 min. 20 sec. (control, 1 min. 39 sec). Van den Bergh reaction on blood serum ; 
direct, negative ; indirect, 0-33 units. A fractional test-meal was normal and 
showed no h^•pochlorhvd^ia. 

On :Mav 5 the patient had a severe epistaxis. The anterior nares were plugged 
with gauze “soaked in 1-1000 adrenalin, and 3 c.c. of luemoplastic serum and J gr. 
of morphia were given subcutaneously. He hied for five hours and lost about 
GOO c.c. of blood. The blood-count was : red cells. 1,109,000 ; haimoglobin, 23 per 
cent : colour index, 1-0 ; white cells, 2G00. Differential : polymorphonuclears, 468 ; 
h-mpiiocrtes, 1950 ; large mononuclears, 15C ; myclocj-tes, 26. Owing to his severe 
anremia he was given liq. arsenicalis hydrochlor. (3 minims) with an iron mixture 
containing 8 gr. of iron and ammonium citrate three times daily, and this was 
increased gradually until in three weeks he was taking 8 minims of the liquor daily. 

On Slay G another profuse epistaxis occurred : the patient also vomited IG oz. 
of clotted blood, which had probably trickled into his stomach from the naso- 
pharynx. He was given 20 gr. of calcium lactate orally three times daily and 
transfused n-ith 550 c.c. of citrated blood. On Slay 7 he was transfused with 450 c.c. 
of citrated blood. This was followed two hours after by a rigor, and the temperature 
rose to 103-2°, hut fell again to normal by evening. 

On Slay 12 a crop of petechia; appeared on the right upper arm and chest. 
Blood-count: red cells, 1,059,000 ; hemoglobin, 33 per cent; colour index, 1-0; 
white cells, 1800. Differential : polvTiiorphonuclears, 288 ; h-mphocj-tes, 1386 ; 
eosinophils, 18 ; large mononuclears, 72 ; myelocj-tes, 36. No normoblasts. 
Blood platelets, 38,000. Small crops of petechie continued to appear during the 
next four weeks. 

On Slay 17 the red cells were 1,653,000 ; hemoglobin, 33 per cent ; colour 
index, 1-0 ; white cells, 1900. Differential ; poh-morphonuclears, 342 ; Ij-mpho- 
cj-tes, 1502 ; large mononuclears, 57 ; platelets, 8250. 

On Slay 25 the red cells were 1,680,000 ; hemoglobin, 35 per cent ; colour 
index, 1-03 ; white cells, IGOO ; platelets, 6800. The coagulation time was 1 min. 
20 sec. (control, 1 min. 39 sec.) ; bleeding time more than 12 min. (control, 2 min. 
42 sec.). 

The administration of iron and arsenic alone had ohi-iously failed to promote 
hemoglobin and red-cell formation. On Slay 28, as a further attempt to effect 
this, the patient was put on a diet of 6 oz. of cooked liver daily, with excess of 
green vegetables and increased fat in the form of butter. On Slay 31 the red cells 
were 1,825,000 ; hemoglobin, 31-5 per cent. On June 2 liemoglobin, 2S-5 per cent. 
On June 8 red cells, 1,536,000 ; hemoglobin, 28-5 per cent. 

No foeal sepsis had been found ; the tonsils appeared free from infection ; the 
ears were normal ; stool culture failed to reveal any hemol\-tic coliform bacilli ; 
one colony only of hemolj-tic staphylococci was grown. This being the case, and 
as the bleeding time was greatly prolonged, the coagulation time normal, and the 
platelets considerably diminished, the diagnosis of idiopathic purpura ha;morrha<nca 
was made. ° 


OpkR-vtiox. — On June 11 the patient was transfused uith 400 c.c. of citrated 
blood, and on the 15th splenectomy was performed by Sir. R. SI. Yick. The opera- 
tion was aceompanied by a large amount of bleeding, which was controlled with 
dilfieulty ; there was no diminution of bleeding after the splenic vessels had been 
clamped, a phenomenon which has been reported by several authors. During the 
hb'd operation the patient received a transfusion of 600 c.c. of citrated 

AmER-msTouv.— After splenectomy there was some improvement. On June 18 
the platelets numbered 45,000. On June 22 the red cells were 2.000,000 • h-emo 
globin, 28 per cent ; platelets, 96,480 ; but on the same day a profuse epistaxis 
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occurred. On the 28th the red cells had faUen to 1,570,000. the ha-mo-rlobin hrin.r 
32 per cent ; platelets, 4 <,000. On Aug. 7 the platelets -vvere 48,000, and the 
time had fallen to 4 min. 25 sec. (control, 3 min. 28 sec.). " 

On Julj^ 30 the administration of iron and inorganic arsenic was discontinued 
and on Aug. 7 organic arsenic was given in the form of J gr. of sodium cacodvht,' 
subcutaneously twice daily. There was no improvement in the blood nicture ■ 
slight attacks of epistaxis and the appearance of pctcchisc continued, and on .Viin. pi 
there was a large haemorrhage into each retina, Tlie patient was transfused ir<>-.Tiii 
with 550 c.c. of citrated blood, but without improvement : the red cells niunhcred 
1,200,000 ; hsemoglobin, 30 per cent ; platelets, 16,000. On .4ug. 25 there was 
bleeding from the gums for three liours, and on the 27th another transfusion of 
550 c.c. of citrated blood was given. On the 2Sth acute tonsillitis ensued nhieli 
was treated with an autogenous vaccine. The patient is still (Oet. 12, 1027) in 
hospital with occasional bleeding from the gums, slight attacks of epistaxis, and 
crops of peteehiae.* On Sept. 28 the red cells were 1,570,000; white cells, 1800; 
platelets, 43,600 ; and bleeding time was more than 15 min. (control, 1 min.j. 

Pathological Repout. — Dr. Conwaj' Davies reported that the spleen whicli 
was removed at operation was somewhat enlarged. On section it appeared nornial. 
Microscopically, it was normal except for hjmline degeneration in the walls of the 
arteries ; there was no endothelial proliferation and no increase of the lymphoid 
nodules. In a smear of the cut surface of the spleen there were 200,000 platelets 
per c.mm. 


DIAGNOSIS. 


Purpura may be produced by such a large number of causes that all of 
these must be eliminated before a definite diagnosis of purpura ha;morrhagica 
is made. Prolongation of the bleeding time, diminution of the platelet-count, 
and normal coagulation time occur in secondary purpura as well as in pri- 
maiy, so that all foci of infection should be carefully hunted for, and the 
condition considered a secondary purpura until this is definitely disproved. 
In Case 1 the appearance of purpuric spots was more or less synchronous 
with the onset of osteomyelitis of the right fibula, and it was thought at first 
that the continuation of purpuric symptoms might be due to some remaining 
sepsis in this bone. Moreover, the tonsils were infected, and the occurrences 
of hsemorrhages after the leg appeared clinically sound caused suspicion to 
be centred on them. These were consequently enucleated, but still luenior- 
I’hages continued, although all foci of infection had been removed. On these 
grounds, therefore, the case Avas considered one of essential thrombocytolj’tic 
purpura hemorrhagica. 

The diagnosis of Case 2 was for some time in doubt. Diminution of 
blood platelets does not label a condition one of purpura hemorrhagica, as 
considerable diminution occurs in pernicious anemia, aplastic anemia, and 
lymphatic leukemia,^® though not perhaps to such a marked degree. In this 
case tliere Avas scAere anemia, leucopenia Avith relatiA’e lymphocytosis, and 


* Tlie patient died in November 1927, Avhile this paper Avas in the press. At autopsy, 
tlie pericardial sac contained 4 oz, of-clear serous fluid. There Averc manj uTmorr 
under the parietal and visceral pericardium. The lieart muscle shoAved marke ‘ > 

degeneration. Each pleural cavity contained G oz. of clear serous fluid ; there nc 
adhesions between tlie upper and middle lobes, and a few subpleural hremorr i. !> 
present. Both lungs Avere extremely oedematous, and AVcrc studded throughout ‘ 

intrapulmonary hemorrhages. The liver shoAved fatty degeneration and a fee ‘ ' 

blue reaction. The kidneys were fatty, and the Prussian-blue reaction was , .i „ 

peh'es showed areas of extensive hemorrhages. Tlie bone-marroAV from le i 
sliaft of the left tibia was extremely pale ; the Prussian-blue reaction was negatuc. 
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an absolute decrease of polyniorphonucleai-s, and a considerable diminution 
of platelets. The question arose -whether it was an example of aplastic 
aiucmia or purpura luemorrhagica ; there is no definite dividing line between 
the two conditions, but tlie one runs imperceptibly into the other. The 
deficiency of platelets is supposed to account for the hicmorrhagic tendency 
shown in aplastic an.-emia. Of myelophthisic conditions giving rise to such 
a blood picture, Frank-^ recognizes three degrees : — 

1. Intermittent thronibopenia, in wliich there are occasional recurrent 
attacks of hicmorrhages. It occurs mainly in children, and includes those 
conditions variously known as pcliosis rheumatica, Henoch’s purpura, etc. 
Frank states that before the onset of the haemorrhages there is a diminution 
in the platelet-count, though bet%veen the attacks it is normal. 

2. Essential thronibopenia, or purpura hwmorrhagiea, in which there is 
always a continuous reduction of platelets, usually an anaemia, and often a 
leucopenia of varying degree with diminution in polymorphonuclears both 
relative and absolute. 

8. Aleukia hwmorrhagiea, or aplastic ancemia, in which the anaemia and 
leueojeenia of (2) are accentuated. 

It cannot be said definitely that this is a case of purpura haemorrhagica, 
but the simultaneous occurrence of the marked prolongation of the bleeding 
time, the considerable diminution in the number of platelets, and the nomal 
coagulation time favours this view. 

MORBID ANATOMY OF THE SPLEEN. 

The findings in Case 1 agree with those of most'observers, who have 
found that the majority of spleens removed from patients -u-ith purpura 
htemorrhagica show hyperplasia of the endothelial phagocytes. In the 
present l■e^^ew the reports of twenty-seven of such spleens are collected. The 
spleens in most cases are enlarged to two or three times their normal size 
and contain a large amount of blood. On the whole, the most striking changes 
are marked endothelial proliferation of the Malpighian bodies and sinuses. 
There is an increase in the number of reticular cells in the sinuses and through- 
out the entire organ. In some cases there is an infiltration of polymorpho- 
nuclears and eosinophils. The number of lymphoid cells varies ; it may be 
normal, increased, or diminished, 

Hitzrot^r lias reported a case in which the arteries in the follieles showed 
almost uniformly a thickening and hyaline degeneration of the wall and 
narrowng of the lumen ; in Case 2 here reported there was similar h.valine 
degeneration in the walls of the arteries. In two cases published by Sutherland 
and \Yilliainson,"3 in addition to endothelial proliferation, the eonnective 
tissue of the sinuses was swollen and hyaline, and the h-Tnphocj-tes were 
greatly diminished. Most observers could find no collections of platelets, but 
Benecke," Cori,^® Giffin,-® and ilinkowski*® have each reported cases in which 
many platelets were in evidence — many were present in a smear of the spleen 
in Case 2 of this paper. In one of Sutherland’s [cases,” a lymph gland 
removed from the mesentery at the time of operation showed also marked 
endothelial proliferation. Giffin and Holloway,®® in a re-iuew of twentv-eicrht 
cases, found nothing of outstanding importance, except the presence" of 'an 
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abnormally large numbei’ of neutrophil polymorphomiclcars. They 
that the splenomegaly of pui'pura hrcmorrhagica is an acute splenitis. 


THE RELATION OF PLATELETS TO THE BLEEDING TIME. 

By studying the behaviour of the bleeding time in Caxc 1, it uill be seen 
that its decrease or increase is associated witli the rise or fall of tlic platelets, 
and from this it may be concluded that the tendency to prolonged bleeding 
is due, at least in part, to the deficiency in platelets. Duke*® has shown that 
a diminution in the platelet-count is associated rvith prolongation of the bleed- 
ing time, though the actual clotting time remains normal. Sutherland and 
Williamson'® state that udien the platelets reappear in sufficient number in 
the blood, for instance, after splenectomy, the bleeding time becomes normal. 
From a sui've}’- of the literature, however, I have found tiiat diminution in the 
number of platelets is not necessarily associated rrith prolongation of the 
bleeding time [Table I). It may be argued that the platelets in Croup .1 
of the table are in sufficient numbers for the bleeding time to be normal, but 


Table 1. — Rel<vtiox of Pl.vtelets to the Blekdi.vg Tijie. 


ITo. or O.iSB is 
ABSTR iCT 

miE AFTER OrERAMOS J 

PUATELUIS 1 

Slkf.pix!! Tme 

Group A. — Platelets diminished and bleeding time normal after splenectomy 

1 

41- months 

00,000 j 

3 min. 

4 

11 weeks 

12,000 

3 „ 

5 

2 hours 

31,200 1 

3 „ 

5 

6 weeks 

12,000 j 

1 3 „ 

9 1 

8 months 

■ 20,000 

' 2 „ 

9 

14 months 

120,000 

2 » 

11 

15 hours 

109,000 

3 ., 

41 

1 dav 

20,000 

1 

f* 

49 

18 days 

88,000 

OJ. 

— a ff 

93 

10 months 

20,000 

Normal 

G 

2 days 

80,000 

3 min. 

97 

0 days 

300,000 

n 


Group B . — Plateltts normal or increased, bleeding time increased. 


9 

10 months 

200,000 

' 3C-20 min. 

24 

34 

(Before splenectomy) 

“ After operation ” 

284,000 

000,000 

! 33 „ 

1 5 ,, 

50 

5 days 

510,000 

1 "ti M 

GO 

8 days 

250,000 

! 5 

88 

3 days 

Normal 



Table II. — Peatelets anu Bleeding Time in Pernicious Anuemia. 
(After Buckman and Ha!lisey'“). 


PtATELETS 

Bleeding Xijie 

32,000 

3{ min. 

172,000 

3J ,, 

100,000 

H „ 

101,000 

H .. 

171,000 

2i „ 

53,000 

3 „ 

110,000 

oJ 

97,000 

H „ 

148,000 

3 
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on tlie other hand from the abstract of 101 cases given in the Api'endix 
{see p. 480) it will be seen that a greater number of platelets than those in 
Group .1 may be associated with a prolonged bleeding time. 

In Group A of Table I the platelets are diminished and the bleeding time 
is normal, and no haemorrhages occurred after splenectomy in these cases 
except in A'o. 8. Moreover, in jicrnicious anaimia there is a diminution in 
the number of platelets, and yet the bleeding time is normal or but very 
slightly prolonged (Table II}. Further, Roskam«s has shown experimentally 
that in animals in which a marked reduction of the platelet-count had been 
produced by the intravenous injection of a solution of gelatin, the bleeding 
time was onlv slightly prolonged. In G/'oup II of Table I there are cases in 
which there is a normal or an increased number of platelets, and yet the 
bleeding time is prolonged. These facts seem to show that prolongation of 
the bleeding time is probably dependent on something more than platelet 
reduction, perhaps on a qualitative defect in the platelet itself. This aspect 
of the problem requires further investigation. In support of this view that 
abnormal platelets may be the cause of prolonged bleeding time, Eockwood 
and Sheard®^ have demonstrated in purpura Iwmorrhagica by instantaneous 
microphotography a structural change in the platelets which is not demon- 
strable in other diseases, such as pernicious ana;mia. 

THE EFFECT OF CITRATED BLOOD ON THE BLEEDING 
TIME AND PLATELETS. 

The status of blood transfusion was discussed a few years ago in an 
editorial of the Journal of the American Medical Association.-^ in which the 
writer concludes that citration of the blood causes destruction of blood 
platelets, that sodium citrate has, in itself, a toxic effect, and that the giving 
of citrate in transfusion lowere the liaemostatic power of the circulation. 
These statements are supported by Herr,’® who says that the citrate solution 
destroys the platelets, which are necessary for maintaining the blood at its 
highest efficiency, and that as the platelets are destroj’ed, toxic by-products 
are liberated into the jilasma with deleterious after-effects. Burke and Tait^^ 
consider that the only blood elements concerned in the sjrontaneous coagula- 
tion of mammalian blood are the platelets. Gichner-^ has shomi that platelet- 
free mammalian plasma will not spontaneously clot under circumstances that 
cause coagulation of platelet-rich plasma, that sodium citrate in sufficient 
concentration inhibits their activity completely, but that if sufficient concen- 
tration of a calcium salt is added, or the concentration of citrate is sufficientlv 
lessened, platelets behave as in unmodified blood, thus refuting the above 
statement that i^latelets are destroyed by citrate. Gichner, however, in two 
eases of pernicious anaemia and three of secondary anaemia, in which trans- 
fusion of citrated blood was performed, was unable to find any marked rise 
or fall in the platelet-count as a result. 

In Case 1 of this paper transfusion ndth citrated blood was performed on 
three occasions : on the first with 50 c.c. of blood containing 1 grm. of sodium 
citrate, on the second and third trith 275 c.c. and 230 c.c. respectively, each 
amount containing 2 grm. of sodium citrate. On the first occasion the 
bleeding time four days before the transfusion was more than 30 min. ; eight 
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days after, the bleeding time had fallen to G min. 40 sec. ; the platelets were 
not counted. ^ Before the second transfusion the platelets numbered 20.730 
and the bleeding time 'was 3| min. ; tiventy-four hours after the transfusion, 
the platelets were 138,900, bleeding time 2J- min. ; forty-eight hours after, the 
platelets nere 1/3,200, bleeding time li min. ; four days after, however, the 
platelets were 123,700, bleeding time 14 min. Before’ the third transfusion 
the platelets wei-e 45,800, and bleeding time was 131 min. ; eighteen hours 
after, the platelets were 115,200, bleeding time lUmin. {Fig. 361). This 



disproves the statement that platelets are destroyed by citrated blood and 
that the haemostatic power of the blood is reduced by citi'ate. It seems that 
transfusion acts as a temporary stimulus to the megakaryocytes of the bone- 
marrow to increased platelet produe.tion, but that after three or four days 
this stimulating effect disappears, with consequent diminution of the platelet- 
count and lorolongation of the bleeding time. 

In Case 2 repeated blood transfusions were performed with no effect on 
the blood picture whatsoever, a possible explanation being that the marrow 
was too diseased to respond. 

THE EFFECT OF SPLENECTOMY. 

Case 1 illustrates the beneficial effect of splenectomy in this disease which 
has been reported by many rvriters. Immediately after operation theie was 
cessation of hsemorrhages, wdth no recurrence for eight months ; the bleeding 
time fell to normal and has i-emained so ; the platelets rose gradual y to a 
high level, and six days after the operation w'ere above normal , the iig i 
platelet-count wms maintained, and eight months after was well abm e norma . 
In Case 2 the result of splenectomy was poor. ’ There was some slight inijirovc- 
ment, for after the operation the patient did not harm the severe attacks o 
epistaxis from w'hich he suffered previous^, but bleeding still continuec as 
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crons of petechia;, slight attacks of epistaxis, and ha;morrhages from the 
.rums and into the retina;. Tlie platelets rose a little after the operation and 
the bleedimr time fell to 4l- min., but this improvement was not maintained. 

From the analysis of I'oi published cases (see p. 4S0) of purpura ha;mor- 
rhacrica in which splenectomy was performed, it is found that a good result 
with no recurrence of luTinorrhagcs occurred in 69, and in 6 cases there was 
considerable improvement ; 21 died after operation, while in 5 the liaimor- 
rhaaes continued with but slight imjirovement. Of the 75 cases in which 
the^-esult was good, 16 were not followed up for any considerable period, so 
that little value can be attached to these. Of the 21 fatal cases, 17 died as 
the result of severe bleeding : in Corpus’ case (No. 13) there were liffimoirhages 
into the endocardium, pericardium, and stomach ; in Engel's (No. 17) into 
the skin and serous cavities; in Engels second ease (No. 18) there nere 
ha;morrhages into the gastro-intestinal tract, genito-iirinar}' tract, and heart , 
in Herrman’s case (No. 33) there were subcutaneous, subserous, and parenchy- 
matous haimorrhages ; in one of Ivaznelson’s (No. 38) marked degeneration 
and bleeding into the myocardium ; in two cases, Peterson s (No. 62) and 
Singleton’s (No. 78), there was cerebral hsemorrhage; and in Starr s (No. 81) 
massii'c clots were found over both cerebral hemispheres beneath the duia. 
Four cases died of causes other than those due to purpura haemorrhagica . 
one death was accidental during operation ; in Cori’s case (No. 12) malarial 
parasites were found in the blood, and death occurred from subphrenic abscess 
one month after operation ; Henrahan's case (No. 31) died one month after 
operation, and at autoiisy abscesses were found in the lungs, myocardium, 
and kidneys ; Rixford’s case (No. 66) developed acute myeloid leukremia two 
months after operation, and died two months later. 

The histories of these 101 cases show that purpura luemorrhagica may 
be divided into the acute and the chronic type (Table III), the chronic being 
much more common than the acute : there were SO chronic, 12 acute, and 
9 cases in which the duration of the hajmorrhages was not stated. Out of 
the 12 acute cases 10 died, but of the chronic only S, one being due to an 
accident and 3 to causes other than purpura hajmorrhagica ; in 5 of the 
chronic the result was poor. Thus it appears that splenectomy is much more 
suitable for the chronic type of case than the acute. 

Tabic III. — ^Results of Splexectojiv in 101 Cases of Puhpeha 

H.EJlORRn.VGICA. 


Good Tcsiills 

Xo recurrences . . 
Improvement 


rxCLlESIFIED 


61 * 

6 

VfT cent fO’O 


Poor resiills 


10 

Per cent K»*3 


8 

Per cent 1!' 


21 

Per cent CO * 


Total cases 


• 12 with no follow up. 


4 cases with no follow up. 
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Tlie effect of splenectomy on the platelet-count varies consiclcrablv. In 
61 cases there was a great increase, the count rising to normal in 25, aiul abovc 
normal in 36, but in 35 of these 61 cases counts were not made over a jicriod 
of more than three months after splencctomv, so that it is impossible to sav 
what happened ultimately. In 11 of these 35 which were not followed up. 
however, the count had fallen from above normal to normal by the end of 
three months. Of the 26 cases which were followed up, in 10 the jdatclct- 
count remained normal over a considerable period, and in 16 the platelets fell 
gradually so that there was again a thrombocytopenia. In those in which 
a high count was maintained no hremorrhages occurred, with one exception. 
Keisman’s case (No. 40), in which the rcsidt was poor in spite of the normal 
platelet-count. Of the 16 in which an initial rise was followed by a thrombo- 
cytopenia, 11 had no recurrence of hemorrhages, 1 improved, in 1 the result 
Avas poor, and 3 (Nos. 12, 47, and 78) died. In 17 cases splenectomy was 
folloAved by little or no increase in platelets, and of these 7 (2 of which were 
not folloAved up) had no recurrence of hemorrhages, 2 Avere improA'cd, 2 con- 
tinued to bleed, and 5 died. Thirteen cases died before any inA'cstigations 
Avere made, and in 12 there Avere no details. In all cases, except those men- 
tioned in Table I, the rise or fall in platelets Avas associated Avith a fall or rise 
in the bleeding time. 

The blood picture after splenectomy shoAvs, according to Noguclii,^'' a 
diminution in polymorphonuclears and a lymphocytosis during the first year ; 
later the lymphocytes fall to normal and there is an eosinopliilia ; and later 
still the count is normal. Of the tAvo cases published in this paper the first 
shoAved a rise in erythrocytes sixteen days after the operation and a subsequent 
fall to normal ; there Avas a moderate leucocytosis Avith an increase in all cells, 
but four and a half months after, the leucocytosis had become considerable 
OAving to a great increase in polymorphonuclears, AA'hich AA'as accounted for 
by the recurrence of osteomyelitis. Eight months after, the leucocytosis 
Avas again moderate, the increase being general. In Case 2 there Avas no 
marked change in the blood picture except for a slight temporary rise of 
erythrocytes. Thursfield and Goav,’« from an analysis of 100 cases of spleno- 
mcgalA’^ from AAdrich the spleen aa'us remoA'ed, conclude that the immediate 
result is an increase in erythrocytes and a leucocytosis Avhich returns gradually 
to normal, there only being a tendency to the findings of Noguchi. From the 
present rerdeAv the conclusion is similar : splenectomy is folloAA’cd by an 
immediate rise of erythrocytes and a leucocytosis Avith a normal proportion 
of cells, folloAved in most cases by a Amiy gradual fall. 

The questions arise AA'hy some cases are benefited by splenectomy and 
others are not ; and AAdiy in some cases splenectomy causes a permanent 
increase in platelets, in others an increase folloAA'cd b}'^ a decrease, and in otlicis 
no increase at all. They can be anSAvered only by a study of the pathogenesis 
of the condition. The constant decrease in platelets suggests that they play 
a part in tlie causation of the Inemorrhages, and Duke'” expressed the a icw 
that the essential factor in primary purpura is an abnormal permea n itj o 
the endothelium of the small Amssels, and that the function of the plate ets is 
to adhere to such permeable sites, and prcA'ent the escape of blood. n so 
doing the platelets are AA'ithdraAAm from the circulation. Tidy ® consic ers 
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that the deficieiicy of platelets may be due directly to the bone-n1allo^^ not 
replacing sufiicientlv the losses due to haimorrhagc, and concludes that reduc- 
tion in the number of platelets is a secondary phenomenon. A ere this the 
case, one would expect them to be reduced in secondary* anannias. Crawford/® 
however, states that the platelet-count in secondary anajmias is noi'mal or 
increased, and this agi’ees with the findings of Buckman and IIallise3^^'’ lilore- 
over, from the blood-counts in purpura baemorrhagica (Table IV ), it is evident 
that the diminution in platelets far exceeds the diminution in red cells— a 
state of affairs which one would not expect were the thromboc\'topenia due 
to a secondar\' exhaustion of the bone-marrow. From this it appears that 
the diminution of platelets is not a secondary phenomenon, but a primary 
factor irr the causation of the disease. 

Table JF. — Blood-count in' Purpuka H.e.vorriiagica. 


Case 

No. 

nb% 

E, B. C. 

(in thousand?) 

riATELETS 

Case 

Xo. 

nb% 

R. B. G. 
lin thousand?) 

Plaielkts 

1 

60 

5,200 

11,000 

59 

60 

6,504 

60,000 

12 

40 

4,200 

2,700 

60 

55 

5,584 

0 

17 

70 

4,500 

0 

65 

78 

4.940 

70,000 

23 

do 

4,400 

62,000 

79 

70 

5,170 

6,450 

29 

9 

4,200 

Few 

83 

87 

4,620 

62,600 

33 

61 

3,700 

30,000 

84 

85 

4,120 

36,000 

37 

120 

5,300 

6,700 

85 

50 

5,300 

18,000 

32 

73 

4.480 

52,000 

86 

45 

5,200 

5,000 

54 

00 

4.500 

3,000 

89 

75 

4,000 

Yen’ few 

oo 

oG 

3,200 

14-29,000 

96 

C5 

4,200 

0 

58 

42 

4,980 

0 

97 

75 

4,400 

5,000 


Ledingharn arrd Bedson'*" have produced in guinea-pigs by the injection 
of arrti-guinea-pig-platelet serum a condition resembling purpura hamrorrhagica, 
birt sera prepared against other blood elements were unable to produce pur- 
pura. The characteristic feature in the purpuric airirrrals was the earh^ and 
extensive fall in the number of platelets ; sera other thair anti-platelet sera 
prodirced little or no change in this respect. Bedson® has shown, however, 
that reduction of platelets is not the onh' factor. B}' mjecting intravenoush* 
into guinea-pigs substances such as ‘ agar serum ’ or peptone he produced a 
considerable, though ti-ansitoiy, fall in the platelet-count, and j’et there were 
no ha?morrhages. He suggested that the second factor was damage to the 
caijillaiy endothelium, and he reasoned that if this was so, then it should be 
supplied by anj’ of the sera i^repared against the blood elements, since thev 
are all more or less closeh^ related geneticalh’' to the endothelial cell. Anti- 
red- and anti-white-cell sera were unable to produce purpura, presumablv 
because the\'' did not remove the platelets from the circulation ; anti-platelet 
serum effected it because it is in anti-platelet serum alone that the two factors 
ai-e combined. B'hen anti-red-ccll serum was inoculated into a rabbit to 
damage the endothelium, and shorth' afterwards agar serum to remove the 
platelets, jiurpura was produced, the post-mortem findings being similar to 
those produced bj- anti-platelet seiaun. If the function of platelets is to 
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adhere to any permeable site in the vessel wall and prevent the escape of 
blood, damage to the endothelial wall will not cause purpura, because the 
platelets conglutinate over the damaged area and block the stoma. Wlicn 
both platelets and endothelium are affected, there arc not sudiciont platelets 
to block hU tli6 stonia.ta.j ehicI bfcinoTrlui^cs result. 

It has been shown (Bedson and Johnston® ; Alrutz, Norbcll, and PicttcM 
that in all probability one of the functions of the spleen is the destruction 
of blood platelets. In some cases of purpura hajmorrhagica in whicli splenec- 
tomy has been performed, after the preliminary increase in tiie number of 
platelets, there is a fall to normal, and later the diminution continues until 
the thrombocytopenia is almost as severe as before splenectomy. Tins is 
suggestive that the functioir of destruction of platelets is being vicariously 
performed by other cells in the body. This has also been shown experimentally 
by Bedson.* Splenectomy in a normal guinea-pig was followed by a great 
increase in the platelet-count, which rvas almost doubled in two days. In 
three or four weeks the count had fallen to normal. The spleen forms part 
of the reticulo-endothelial system, and Bedson® has shown experimentally 
that the system plays probably a part in the regulation of the number of 
platelets. The endothelial cells can be so packed with particulate matter, 
such as trypan blue, carbon, and colloidal silver, as temporarily to upset their 
functions. By ‘blockading’ the reticulo-endothelial system of normal rabbits 
in this way Bedson produced a transitory rise in platelets similar to that 
obtained after splenectomy. If splenectomy was performed on such an 
animal, there was no further increase of platelets. Blockade of the reticulo- 
endothelial system in a splenectomized animal in which the platelet-count 
had fallen to normal again, resulted in a rise in the count comparable to that 
obtained by ‘blockading’ the animal before removal of the spleen. He con- 
cludes from this that in the absence of the spleen the maintenance of the 
platelet balance is taken on by some other part of the reticulo-endothelial 
system. 

Included in tlie reticulo-endothelial system ai’e the endothelial cells of 
the bone-marrow, and the megakaryocytes, from which it is thought that 
platelets arise, are related to and derived from them (Woodcock®*). The 
different results obtained by splenectomy in purpura hremorrhagica may be 
explained by the conception that it is a disease of the reticulo-endothelial 
system, and that several types of the malady exist, depending on the part 
of the reticulo-endothelial system which is damaged — the megakaryocj'tcs of 
the bone-marrow, the spleen, or the i-emainder of the system. It is suggested, 
though it camrot be proved, that the following three types may exist : 

Type I, iir which the whole of the reticulo-endothelial system is unifoi ml_\ 
affected. The diseased megakaryocytes produce defective platelets whicli arc 
destroyed excessively by a diseased spleen and the remainder of the reticulo- 
endothelial system. Hence after splenectomy the result is poor; tiierc is 
no cessation of haimorrhages and the platelet-count after a preliminary rise 
continues to be diminished and the bleeding time prolonged. J^t is suggestcc 
that to this type belong cases Nos. 37, 44, 47, 78, SO, 84, and 97. 

Type II, in which the spleen is mostly affected. In consequence an 
increased number of platelets is destroj’^ed by tlie diseased spleen , m on cr 
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to keep up the numbers, the megakaryom'tes are ovenvorked and defective 
platelets are produced — a secondarj- niyelopathj- due to exliaustion. When 
the spleen is removed the marrow is enabled to recover and an ineieased 
number of normal platelets is produced. Tliis t\-pe does well after splenectomy. 
The first case reported in this paper belongs to this group. 

T//pe III, in which the bone-marrow and extrasplenic reticulo-endothelial 
system are damaged rather than the spleen ; the platelets are reduced bj* the 
increased destruetiA’C actiA’ities of the extrasplenic reticulo-endothelial s^'stem. 
In this type splenectomy is useless : there is no rise in platelets after operation 
and no cessation of hremorrhages. It is suggested that eases Nos. 13, 27, 30, 
and SI are examples of this ^'ariety. 

The two cases reported in this paper show by contrast the value of 
splenectomy as a therapeutic measure in this disease, and from an analysis 
of published results it appears that it is not often successful in the acute type 
of case ; in the vast majority of the chronic, however, it has such beneficial 
effects as to warrant its performance as soon as the diagnosis of idiopathic 
purpura hremorrhagica is made. 

'CONCLUSIONS. 

1. The histological changes in the spleen in purpura haemorrhagica are 
those of a general hyperplasia of the endothelial phagocytes. 

2. The prolongation of the bleeding time is associated generally with 
diminution of the platelet-count, the coagulation time being normal. 

3. The prolongation of the bleeding time in purpura hsemorrhagica is 
probably due more to defective quality of the platelets than to diminished 
numbers. 

4. The transfusion of citrated blood in purpura hremorrhagica is followed 
in some cases by a temporary fall in bleeding time to normal and a temporary’' 
rise in the platelet-count. 

5. Puipura hacmorrhagica may be divided into acute and chronic eases ; 
splenectomy is beneficial in SO-9 per cent of the chronic and in 16-G per cent 
of the acute. 

6. In most cases in which splenectomy is successful, there is a decrease 
in the bleeding time to normal and an increase in the platelet-cormt to normal 
or above normal. When the increase is above normal the count falls subse- 
quently to normal. The normal number may be maintained, or there mav 
be a gradual fall to thrombocytopenia. In some cases there is no rise in the 
pIatclet.>count nor diminution of the bleeding time. 

7. The immediate effect of splenectomy on the blood picture is an increase 
of erythrocytes and a leucoeytosis rvith a normal proportion of cells. The 
leucocyte count falls gradually. 

S. It is suggested that pui-pura hremorrhagica is a disease of the whole of 
the reticulo-endothelial system, and that three tj^pes exist, depending on the 
extent of invoh-ement of the system. The effect of splenectomy in a given 
case depends on the type to which the case belongs. 

I wish to thank Professor F. R. Fraser, Professor G. E. Cask, Dr. G. 
Graham, and Mr. R. ]M. Vick for permission to publish these cases, and Professor 
Iraser again for his helpful advice and criticism. 



APPENDIX. 

ABSTRACT OF 101 CASES OF PURPURA HEMORRHAGICA TREATED BY SPLENECTOMY. 
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SPECIAL ARTICLES 
ON SURGICAL TECHNIQUE. 


SURGICAL DIATHERMY IN BREAST CANCER:* 

THE APPLICATION OF THE ARC ELECTRODE OR CUTTING CURRENT 
TO THE RADICAL OPERATION. 

By JOHN ANDERSON, 

HOX SUHCEON TO THE ROYAL IXflRMARY AND INFANT HOSPITAL, DUNDEE. 

When "we review the follow-up and end-results of the radical operation for 
cancer of the breast we realize that there is great room for impror-emcnt. 
Leitch^ estimates that only 10 per cent of operated cases will be alive after 
ten years, and we all ha^'e had our disappointments in viewing recurrence 
in cases we had looked on as early, accessible, and removable caneer. 

Until some specific method of dealing with the cancer cell has evolved, 
it seems that we must concentrate on propaganda and improvement of opera- 
tive procedure. It does not appear possible to extend the anatomical limits 
of the present-day operation ; but anything which will improve its tech- 
nique appears sound. 

The arc electrode has been used to replace the scalpel in all my opera- 
tions for mammary cancer during the last four years, and the results over 
that period seem materially better than those obtained when using the scalpel. 

I have avoided putting my findings into print at an earlier date because 
I fully realize that even four years is far too short a period to form a con- 
vincing opinion on the subject of mammary cancer when the end-results are 
incomplete and must remain so for j'cars to come, but I have convinced 
myself, and I venture to think certain colleagues whose opinion I respect, 
that the procedure is (1) safe, and (2) a distinct advance on the scalpel 
dissection of neoplastic disease, and worthy of investigation and control by 
other workers. Much work has been done recently on the same lines by 
G. A. Wyeth and Howard A. Kelly, and their opinions seem voiced in the 
following quotations from their reports ; — 

W 3 ^eth^ saj’^s : “ Operating on a case of tumour of the bladder, the usual 
incision was made by the scalpel. The growth was thoroughlj' exposed 
electric light in the bladder and treated after the technique of monopolar 
endotherm\'. The bladder was sutured in the usual wa}', without drain. 


* The method and results here reported have been secured by team work, in u iic i 
I have been responsible for the surgical part. Do G. H. S. Milln for the electrical, ant 
Dr. .1. M. Clark for the anscsthetic. 
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After three months, cystoscopic examination sliowecl that tlie site of 
tlie lesion was free and clean. So smooth had been the healing that it was 
diflieult to be sure just where the growth had been, but on turning the beak 
of the cvstoscope upward tlie observer was amazed to see along the line 
of the sealpeks incision three carcinomatous nodules. There could hardly be 
a more graphic picture of the beneficent healing action of the high-frequency 
current as contrasted with the lack of protection against implantation pro- 
vided by the scalpel." 

Writin<T on endothermv as ‘the new surgervk Howard A. Kellv^ says: 
" In the old-fashioned, bloody surgical operations commonly in vogue, 
I now begin to think with repulsion of the messiness of the procedure, the 
sjionging, the tying, the needling, and the general manipulations of the Avound 
which must contribute to so many bad results. I therefore welcome this 
new method of coagulation as a great addition to our technique, not only 
enabling us to do some things better, but greatly enlarging our field of benefi- 
cent activity. I give the Wyeth sector the leading place and decided prefer- 
ence in my daily rvork, relegating the scalpel to a sidiordinate position.” 

It has been long recognized that the cancer cell is more Aulnerable to 
heat than the normal cell. Therefore electrothermic methods offer greater 
security against recurrence, as they produce a maximum destiviction of 
neoplastic tissue. 

A. C. Scott^ uses an electric cautery for radical excision of the breast, 
and his results, as reported to the American ^Medical Association in 1925, are 
absolutely outstanding. The arc electrode appears to have all the advan- 
tages of the actual cautery without its disadvantages. 

In September, 1923, while on a visit to Stockholm, I saw at the 
Radium Institute (Professor Gosta Forssell) a case of cancer of the breast 
excised by the ‘diathermy knife’. This type of section of tissue was new to 
me, though I had preA’iously practised excision of the tongue Avith a heaA-ier 
electrode (electro-coagulation). The operation I suav on that occasion was 
not so extensiA’e as I practise Avith the scalpel. The skin Avas Avidely excised 
and the chest AA'all Avas cooked by button coagulation, no attempt being made 
to dissect back flaps and suture the skin. I determined to iiiA'estigate the 
possibilities of applying the method to the operation AA-hich aa-c practise. 

On my return to AAork. I consulted Avith Dr. G. H. S. :Milln, our senior 
medical electrician, and Ave immediately set about a series of experiments 
AA-ith the machines aA-ailablc. We A-ery soon found that the small machine 
made by Schall for medical diathermy produced an excellent ‘cutting’ 
current AA'ith the knife electrode. Avhich I purchased from Stifle, of Stockholm. 

APPARATUS EMPLOYED. 

The apparatus that Ave use [Fig. 362) is made by IMessrs. Schall & Son. 
Xo. 6180, and is built for 200 A’olts D.C.* Its Aveight is 62 lb., and it costs 


1 ■>. " ‘■9n>'>i>in'eates that a new portable diathermy apparatus has been desiemed 

by .Air. bchail Avliieh Avorks off alternatinj: current of voltage from 100 to 150 and prod'uees 
a loAA-A'oltage current, and that it appears to cut AA-ith equal efficienev. 
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£3S. have tried many other diathermy machines, but find tliat tiicv 

either do not cut at all or only ‘cleave’* feebly and produce excessive 
coagrdation. 



Fio. 302. — Diathermy apparatus. No. 0180 (Schall & Son). 


Electrodes. — AA’e ha^'e used several different types of active electrodes 

{Fig. 363). 

1. The small platinum knife shown 
in Fig. 363, a, which I purchased from 
Messrs. Stille, of Stockholm.- 

2. A Bard-Parker knife with a ter- 
minal holder welded to the handle and 
with a blunted blade. The handle of 
this knife was insulated with rubber 
tubing {Fig. 363, h). We found that arc 
dissection could be better carried out 
by using the back of the knife than 
Avitli the sharp edge of the blade. 
Rubber tubing of considerable thickness 
must be used for insulating this handle, 
otherwise there appears to be escape of 
electrical energy and irregular current. 

3. A fine needle used with the 
ordinar}'' vulcanite handle. 

4. Recently we have obtained a new 
handle made of amber-coloured glass 
{Fig. 363, c), which is attached to a 

Fig 3C3.— Various types of electrode. stcrilizable cable, and to which can be 
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applied wliite metal blades. The whole of this electrode and its attachments 
are sterilizable. (The General and Radiological Surgical Apparatus Co., Great 
Portland Street, London.) 

The advantages of No. 4 appear to be that the handle is powerfully 
insulated, and that both it and the lead are sterilizable. In our earlier 
work we sterilized the blade and covered the ^'ulcanite handle with colostomy 
tubing. This method always left a sense of insecurity, in that there was a 
greater possibilitv of error in technique. The fine white metal points 
supplied with this electrode must not be used directly on the indifferent 
electrode for the purpose of testing efficiency of current, as one is liable to fuse 
the metal of the active electrode. 

Type of Current Used. — Considerable diversity of opinion still exists 
amongst electrical e.xperts as to the exact t_\-pe of current produced by the 



Fig. 304, — Cun*e shoiiving the voltage across the term»nals 0-3, \ritli currents tlirougli 
the patient from hand to hand. 



various diathermy machines, and it appears that much of the knowledge, even 
to-day, is empirical. 

The machine 6180 (Schall) produces a good cutting current apparently 
because it has the requisite strength (amperage) and a comparatively low 
voltage, and the oscillations reach the patient well sustained and undamped 
in character. The voltage varies quite considerably with the output, and I 
attach a chart [Fig. 364) made for me by ilr. W. E. Schall, B.Sc.. showing 
this variation. 

The amount of current actually passing during cutting is small, not 
more than 0-05 of an ampere. "Mlien sealing with prolonged contact amper- 
age rises to 0-1 or 0-2. 

From this machine various effects can be obtained by usintr it in different 
ways : (1) Bipolar cutting current by arc. The current is turned on before 
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apph'ing tlie active electrode ; (2) Bipolar electro-coagulation of tissue l)v 
turning on tlie current after contact is made ; (3) jNIonopolar coagulntioii 
or desiccation- — a less violent form of (2). 

Monopolar is probably a misnomer, as the patient is connected througli 
tlie earth, and that and an}' inten'ening insulating material is merely actinia 
as a condenser. ‘ 

Colleagues who failed to obtain the ‘cutting current’ ivere found to be 
using an apparatus which produced a good medical, rather than surgical, 
diathermy effect, probably because of its less frequent oscillations and higher 
voltage. 

TECHNIQUE. 

At first we employed the method on dead tissue and became familiar with 
the regulation of current and manipulation of the electrode. We found later, 
howe'i'er, that in dealing with living tissues other factors came into play — 
namely, resistance offered by the circulating body fluids and retraction of live 
tiasue when cut. I then removed a small non-malignant tumour of the 
breast, dissecting back skin-flaps and suturing the Avound. The healing was 
perfect. In October, 1923, I attempted complete dissection of the breast, 
as detailed later, and Avas thoroughly satisfied Avith the result. Since then 
the arc electrode has displaced the scalpel for the greater part of all breast 
dissections for malignant neoplasm. 

Before operation the patients are examined by X-ray screen - for meta- 
stasis in bone or thorax. The patient is prepared as for the scalpel operation. 

Anesthesia. — One hour pi-cAdous to operation a dose of morphine-atropine 
is administered hypodermically, the dosage A'arying Avith the Aveight and type 
of the patient. We find that light chloroform or gas and oxygen anresthesia 
is the most suitable for this type of operation. Our reasons for this are 

1. Tlie danger of igniting ether A'apour AA-ith the electric arc is a real one. 
On one occasion, Avhen ether AA’as used under a tent formed by the anaes- 
thetist’s screen, ignition of the A'apour took place, fortunately Avithout any 
untoAvard result. 

2. My anaesthetist. Dr. Clark, has discoA-ered that a A'ery much lighter 
anaesthesia suffices than for the scalpel operation. 

3. Befoi’e aa'C used the arc method for excision of the breast Ave diA’ergcd 
from our routine and adopted chloroform for a considerable portion of the 
anaesthesia, as Ave found the bleeding much less, and consequently, Avith the 
lessened loss of body fluid and manipulation, shock AA'as diminished.* 

Making the Incision. — The machine is Avorked by a technician from the 
Electrical Depai’tment. It is linked up Avith the direct current, 220 A'olts, 
and Avith the coal-gas supply. Where coal gas is unobtainable, spirit can be 
used to produce the flame. The indifferent electrode, consisting of a sheet of 


* On scA'eral occasions, in the earlier stages of our A\-ork, the anesthetist rccciACi 
appreciable electric stimulus conA'eyed through the patient to the rnetal mask. Alt loug i 
this AA'as no more than disturbing, he found it preferable'to AA'ear rubber gloA'cs m order o 
preA'cnt the occurrence. . . r 

I haA'e found local anaesthesia unsatisfactory, as the patients experience discom o 
at the time of contact and AvithdraAA'al. 
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tinfoil plate, about 6 in. by -t in., is nionlded to the wrist of the affeeted side 
and kept in place by a flannel bandage, the metal being applied directly to 
the skin. In oiir earlier cases this electrode was applied under the trunk, 
the patient simply lying on it. I came to the conclusion, however, that 
irregularity of current was produced with the slight body movement that is 
associated with deep breathing under aiwsthesia. 

The arm is supported in abduction by a nurse. The acti\ e electrode, 
holder, and cable, all previously sterilized, arc attached to the opposite terminal 
of the machine, and the cable is held in position over the right shoulder 
of the operator by means of a safety-pin through the operator's gomi. The 
current is then turned on by the technician and the active electrode is drawn 
across the line of the desired incision. A fine arc appears just as the electrode 
touches the skin, and the tissue is ‘cleaved’ to a depth varying from a fine 
line to 1 cm. according to the strength of the current used and to the resist- 
ance of the tissue approached. Tlie blade of the electrode is carried rapidly 
along the line of the desired incision, and the tissues apjjear to fall apart in 
front of the blade. The cleaved edges seem to be co^'cred with a fine grey 
membrane which is just visible to the naked eye. 

Haemostasis. — ^AU the capillary vessels and the lymphatics are sealed 
during the abor-e procedure, but the larger vessels require to be clamped 
with h.Tiuostatic forceps. These larger vessels are dealt with later by hold- 
ing up the forceps and making contact near their joint with the active 
electrode. This aetually converts the forceps into the aetive electrode, and 
the vessels are sealed off by electro-coagulation. At the slightest sign of 
bleaching or sizzling of the tissues contact should cease, as it is possible that 
if the coagulation is overdone sloughing or protein shock may occur, though 
neither has been seen in this group of cases. This is an extremely efficient 
and rapid means of hfemostasis. and with a little practice the operator soon 
finds the exact amount of contact required to produce the desired degree of 
coagulation. From e.xpcrience we find that a slightly stronger current is 
better for vessel coagulation than for skin cleaving. 

Operation. — It seems unnecessary to detail exactly the operative pro- 
cedure, as each individual surgeon can apply the method to replace the 
scalpel dissection in his operation of choice. Our routine is as follows ; 
The current is turned on. IVith the active electrode, arc cutting current 
the tumour is lightly outlined — with a weak current so as merely to scratch 
the skin just beyond its palpable limits. With a similar ciUTent the skin 
incision is traced on the skin wide of the tumour from over the sheath of 
the rectus abdominis to the upper third of the upper arm. 

The skin-flaps are dissected back to expose the stemum. the clavicle, and 
the latissimus dorsi. A fine layer of fat is left attached to the skin. The 
operative field is remarkably dry and free from blood, as all the capillary 
\'essels and lymphatic channels are sealed as excised. The larger vessels are 
picked up with hannostatic forceps. 

It is imjjortant to use the electrode lightly in a series of short, rapid 
sweeps, as delay will cause the current to be altered from the clea^•ing towards 
the coagulating type, and tissue will be altered to a greater depth than is 
desirable for good repair. 
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Deep dissection is commenced at the upper part of the origin of tiic 
pectorafis major. The^ insertion of the minor is then dealt with in the same 
M-ay, and the axilla is cleared. On approaching the axillary vessels and 
nerves, I usually rest the electrode and proceed to dissect in this area with 
the scalpel. I have in two cases been able to dissect the axilla comiiletclv 
with a needle electrode, also cutting down current to a minimum ; but, 
as a rule, when one brings the charged electrode near to a nerve, violent ierk- 
ing occurs and it is difficult to regulate the depth of electrothcrinic dissection. 
The vessels coming directI}' off the axillary vein and artery arc best treated 
bj" oiceps and ligature because: (1) Coagulation so close to the main vessel 



Fig. 3G5.— dose GO. Appearance of the scar 16 clays after operation. TIw figure also slioirs 
the result of an error in technique — three areas of too closely flayed skin. 


may cause thrombosis ; and (2) Jerking may occur owing to electrical stimu- 
lation of a nerve. 

The twitching of muscles on application of the electrode would seem at 
first sight impossible with such frequent oscillation, but it lias been explained 
as being due to ‘undertones’ of these oscillations and not to the oscillations 
themselves. 

The ligatures mentioned above, eight to ten in number, are the on v 
ones required in the operation. Having cleared the axilla and long su i- 
scapular nerve, the electrothermic excision is again used to remove t le 
breast, pectorals, rectus sheath, etc. All the bleeding points wliich arc not 
sealed are seized by fine artery forceps and coagulated by contact. 
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The Comparative Besistancc of Tissue. — The speed and depth of section 
varies with the amount of current and the resistance of tissue. Fat offers 
the greatest resistance to passage of the current, and therefore requires 
heavy output. Cartilage appears at tlie other end of tlie scale, and care 
must be taken in dissecting tlie pectoral muscle from the rib cartilages, as 
it is easy to allow the ‘knife’ to ‘fly’ through this tissue. Muscle is the 
ne.xt most rapidly cut. Skiti is intermediate between muscle and fat. Bone 
can be cooked but not cut. 

The current is controlled by a lever handle which registers on a scale. 
The technician working the apparatus can adjust the current very accurately 
to the amount of output required at the various stages of the operation. 


e.fr.. a larsfe current when sealinji 
vessels and a small current when 
cutting muscle. 

Skin can be too closely flayed 
— in fact, buttonholed — with dia- 
thermy current, as Fig. 365 shows. 

The important points in tech- 
nique seem to be : (1) Careful regu- 
lation of current according to the 
type of tissue being cut at the time. 
(2) The ordinary sense of resistance 
of tissue to the scalpel is not felt 
with the arc electrode ; therefore, 
it is essential to become familiar 
with the cleaving action on dead 
tissue. This is easily and rapidly 
learnt. (3) The electrode must be 
kept Jiioving lightli/ over the tissues. 
Delay would cause undue coagida- 
tion. (4) The active electrode should 
be occasionally cleaned by scraping 
with a blunt scalpel, as blood-clot 
coagulates on it and lessens the 
‘ sharpness’ of the arc. 



Closure and Healing of Wounds. 

— ^The skin-flaps are brought together 
as in the scalpel operation and closed 
by sutures and clips. In a few of 


Fig. 3GG. — Case 2. Showing the wide scar 
foUowing the xi^e of the liea\y electrode. Opera- 
tion Jon. 8, 1924. 


the early cases luemostasis was so perfect that no drainage was provided, 
but now I drain as a routine, and. although very little blood serum comes 


au ay as a rule, one provides for the exceptional case by inserting a portion 
of rubber dam through a lateral stab wound. Tlie small iK-cmatoma which 


is occasionally noted after the scalpel operation is seldom seen uith this 


method. D’ith almost unfailing regularity the healing occurs by first inten- 
tion. and with a fine, soft scar ; personally I have been able to obtain 
better healing by this method than with the scalpel. In one or two cases 
where I used a heavier electrode, the ‘desiccated’ area was thicker than 
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what we now obtain, and the scars were broader and less pleasing to look 
on (Fig. 366). The healing appears to proceed at the same pace as in scalpel 
operation, but in two cases where I produced a slight charring of the skin, 
on account of the machine giving a less perfect cutting current, there was a 



Fig. 307 . — Case C. Fine .scar caused b 3 ’' the use of the pJntmuin knife. 
Operation «Tune 9, 1924, 



Fig. 3G8.— Case 01. Appearance of scar 27 days after operation. Tlie discoloration of tlie 
sliin is due to picric acid used in preparation. 


little gaping of the wound on removal of the stitclies on the eighth day. In 
two cases when the needle electrode (in place of the knife electrode) was used 
right through the operation, the scars were slightly broader and tended to 
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gape in small areas. Union, however, occurred in these without suppura- 
tion and without any apparent protein shock. In two cases a certain 
amount of infection occurred in the wound — one rather e.xtensive strepto- 
coccal, and one localized staphyloeoccal. Both cases healed with good scars, 
and I am of the opinion that the error occurred during the manipulation of 
the covering of the active electrode with its sterilized sheath. 

HISTOLOGY. 

Dr. Tudhope rejDorts that the tissue from the cut surfaces of breasts 
removed by the diathermy method has been examined microscopically, 
portions having been selected from skin (Fig. .369). adipose tissue (Fig. 370), 
muscle (Figs. 371, 372), and epithelioma of the lip (Fig. 373). 



Fig. 3G9. — Skin of breast after section by the arc knife. Hceraatoxviin-eosin stain. ( r. 75.) 

The sections have been prepared by the paraffin method from tissue 
fi.xed in formalin, and stained with ha?matoxylin and eosin. One section 
(Fig. 371) has been stained by the iron-hrematoxylin method devised bv 
Heidenhain. 

In all the tissues the changes appear to be of the same nature. The 
surface cut by the diathermy knife shows superficially a thin membranous 
layer in which no cellular elements are noted. It suggests collapsed and 
desiccated areolar tissue. Here and there small masses of coagulum are 
attached to the surface of this layer. Beneath this is a broader traet of 
altered tissue, extending inwards up to jL mm. The cells here are shrunken : 
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Fig. 371.— Pectoral muscle after section bj the arc knife. 
Heidenliain’s iron-liscmatoxylin stain. ( x "< 0 .) 
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Fig. 373. — Carcinoma of lip after section by tlie arc needle. ( x 75.) 
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tlie protoplasm is opaque and granular and tends to take a dark tint wiUi 
liasmatoxylin. Epithelial cells in the line of incision have contracted and 
deeply-staining nuclei. 

In the case of the sections from adipose tissue (Fig. 370) these two lavcj-s 
are not separate. Here, on the surface, there is a narrow meshwork of 
deepty-staining fibrils, suggesting the collapsed and altered mesliwork 'of 
adipose tissue. The altered layer in this case is much narrower, beimr onlv 
about -gV mm. in depth. 

The section of muscle stained by Heidenhain’s method (Fig. 371) shows 
that beneath the two layers mentioned there is a wider tract of tissue where 
the haamatoxylin stain is firmly retained, although no morphological cliaiirtc 
is noted. 

The sections from the tumour of the lip (Fig. 373) show a well-marked 
layer of blood-clot on the diathermy surface. Beneath this the cells of the 
tumour are shrunken and flattened and many show distorted and deeply- 
staining nuclei. 


RESULTS. 

Recoud of Cases of Cabcinosia of the Bbeast Excised by tiif. 
Arc Electrode 1923-20. 
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There has been no case of simple local recurrence ; but two cases, in 
which the disease was found at operation to be beyond the range of excision, 
ultimatel}^ died of diffuse general metastasis ivith local and general nodules. 

There has been only one case of appreciable cedema of the arm, and in 
this case malignant glands were found adherent to the axillary vessels and 
nerves. The oedema has now receded and the patient appears well. 

There was no case of secondary hemorrhage or of protein shock. 


SUMMARY. 

1. Scalpel dissection is replaced by the arc electrode except in the 
immediate neighbourhood of the main vessels and nerves of the axilla. 

2. At the time of section all lymphatics are sealed, thus preventing mani- 
pulative dissemination of cancer cells from the excised mass. 

3. All small blood-vessels are sealed at the time of section, thus obtaining 
less manipulation and less loss of bod}'’ fluid. 

4. The w'ounds are sterilized at the time of section, and probabl} css 

culture medium is left in the wound. 

5. Body heat is kept up in the form of medical diathermy. 
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6. Less catgut is implanted in the wound, only six to ten ligatures being 
required. 

7. There is less post-operative pain and very much less shock. 

S. The ojDeration is more rapid and a cleaner procedure than in scalpel 
dissection. 

9. Healing has pro-s'ed more satisfactory. 

10. Recurrence appears less frequent. 

11. The method is used by me for all tumours of the skin and soft parts, 
tumours of the bladder, ha;morrhoids, and tumours of the lip and mouth. 
I also use it for biopsy, and here consider that it overcomes the danger that 
one always recognizes in scalpel excision. 

I wish to express my appreciation to Dr. G. Forssell and his colleagues 
for introducing to me the arc electrode ; to Dr. G. H, S. Jlilln for his con- 
tinuous advice and help over the whole period of this work ; to Dr. Cumber- 
batch for his generous and valuable advice regarding many of tbe technical 
problems ; to Dr. Tudhope for preparing the sections and in^'estigating the 
tissues ; to I\Ir. E. Jlilne for the microphotographic work ; and to Mr. 
.John Taylor for following up the cases and acting as a control on the results. 
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SHORT NOTES OF 
RARE OR OBSCURE CASES 


CASE OF FRACTURE OF SKULL, FOLLOWED BY THE 
PRESENCE OF AIR IN THE CRANIAL CAVITY. 

By B. D. MOTHERSOLE, 

HON. CON.SULTINO SUROEON TO BOLTON* INFIRMATIY. 

H. M., male, age 41. body-builder, was riding a motor-cyele in a fog on 
tlie morning of Nov. 24, 1926, and bad a ‘liead-on’ collision with a motor 



Fig. .S:4.-Antero.postorior view of tl.e skull taken on Fob. 2, .and sbewinp the air-., .nee, 

(The skiagram is reversed.) 
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bus : his face still shows the pattern of the radiator. He was unconscious 
when picked up, but regained consciousness in tlie ambulance on liis way 
to Bolton Infirmary. 

On admission, fifty minutes after the accident, he was suffering much 
from shock, there were numerous abrasions of the face, and the right femur, 
the right radius, and the body of the right scapula were found to be fractured. 
There was no bleeding from eai-s or nose, no cireumorbital extrar-asation, 
and no subconinnctival ecchymosis. On Dec. 1 the right femur was plated by 



i'ic. 37o. — Lateral vie^ taken at llie same time as Fig, 374. 


Mr. Leatlier. The result of the operation was very successful, and the 
patient was discharged on Jan. 25, wearing a caliper splint. He says tliat 
while in hospital he had a running from the nose every morning. 

About Dec. H he began to be troubled by headaehes invoh’ing the left 
side of the verte.x ; these became much worse after he got home, cspecially 
on bending down or if he went out in the cold. For some weeks after the 
accident theie was diplopia. His wife stated that there were also mental 
changes even while he was in hospital. 

On Feb. 1 a slight depression was notieed in the right frontal region. 

33 A 
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suggestive of a sliglitly depressed fracture. Skiagrams were taken on Feb. 2. 
and sliowed a remarkable apj^earance in the right frontal region. Tlicre was 
a pale area roughly circular, and about 2 in. in diameter in the antero- 
posterior view (Fig. 374), oval and 3 x IJ in. in the lateral view (Fig. 373), 
as if there Avas mueh thinning or absence of bone in that region. The antero- 
posterior view shoAved the area to approaeh but not to cross the middle line, 
the lateral that it AA'as close to, if not immediately beloAA'. the frontal bone. 
The patient AA'as re-admitted to hospital on Feb. lo' His blood Avas found to 
giA'C a doubtful Wassermann reaction. Skiagrams taken on Feb. IG shoAved a 


1 

1 

1 . 



Fig. 37fi.— Skiagram taken on .April 10, slioiring the disappearance of tlic air-space. 


A’ery similar appearance to those of Feb. 2. He AA’as discharged on Feb. 28 
Avithout ojAeration. 

It AA'as suggested by Dr. Sykes, the R.S.O., that the ajApearance Avas due 
to the presence of air inside the skull, and this AA’as pz’OA’cd to be the case on 
Hai’ch 10 AA’hen the patient told me that he could hear a splash Avhen he shook 
his head, as he expressed it, “ just like shaking a cocoainit . I could heai 
the splash quite distinctly as far as three feet from his head, thus getting 
positiA-e CA'idence of a caA’ity containing air and fluid inside the skull. Ln oi- 
tunately, AA’hen I shoAA'ed tlie case at the Bolton Medical Society on Apii 1- 
the splash AA'as no longer audible, and skiagrams taken on Apiil 1C saoaa no 
sign of the remarkable appearance seen in the earlier photogiaphs ( <ig. 3 1 ). 
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From the ev idence of tlie skiagrams and the splash, tliere can be no doubt 
that there was a collection of air and fluid inside the skull in the right frontal 
region. The air must have entered the cranial cavity through a fracture 
involving the right frontal sinus. One cannot be certain whether the air was 
internal or e.xternal to the dura mater. On the one hand, the sharp definition 
of the shadow at the middle line in the antero-nosterior negative suggests 
a limitation by the falx cerebri : on tlie other, the tough dura mater was not 
likely to be torn bv the fracture involving so little displacement of the bone. 
In my opinion the air was probably extradural. It is possible that frequent 
shaking of his head to elicit the splash hastened absorption of the air. 

By the end of iMareh his liead spnptoms had much improved, and he 
returned to work on April 3, but had to leave work again on April 19 with 
left lobar pneumonia, which disabled him until June 10. 


A REMARKABLE EXAMPLE OF THE TENDENCY TO 
RECURRENT PEPTIC ULCERATION 
FOLLOWING GASTRO ENTEROSTOMY FOR DUODENAL ULCER. 

By the late WALTER THOMPSOX, 

BOX. SUBOEOX TO THE tEEDS CEXER.4E INTIEMARV : 

.\XD M. J. STEMART. 

TROFESSOR OF P.ATBOLOCV IX THE CXIVERSITY OF LEEDS. 

SiK Jonx Bl.\xd-Suttox, in his Hunterian Oration on jejunal ulcer (1916), 
speaks in his inimitable way of ‘new ulcers for old’, but even he could hardly 
have imagined a case in which a surgical magician would be able repeatedly to 
effect .such an exchange over a number of years in one and the same indhudual. 
The case which we now report is possibly unique in this respect ; at least we 
have failed to find a parallel, or even a comparable e.xample, in the literature. 

The patient was subjected, during a period of sixteen years, to no fewer 
than five separate and distinct operations upon his stomach— four gastro- 
enterostomies and a pailial gastrectomy — the last of Avhich he surA-ived for two 
years more, finally dying of chronic interstitial nephritis and arteriosclerosis. 
The tendency throughout was for the original ulcer to heal and a fresh ulcer to 
develop in relation to the new stoma, and even at autoiJS}' two new ulcers were 
present in the small remaining portion of the stomach. All the operations 
were carried out in the Leeds General Infirmarj’, as was the post-mortem. 

First IIospit.al Period. — The patient, when he first came under obseia-a- 
tion in 1905, was a single man of 36, born of healthy stock and a solderer by 
trade. He was a hard-working man and a moderate beer-drinker, and lie 
lived in healthy and comfortable surroundings. He had suffered for manv 
years from dyspeptic symptoms, n-ith long intervals of freedom, but was 
otherwise healthy. A duodenal ulcer was found at operation, and posterior 
gastro-enterostomy performed [Fig. 377, 1 ). 

Second Hospit.al Period. — Xine yeai-s later, on .Tune 1, 1914. he was 
again admitted to hospital. He stated that he had remained well for five years 
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after operation, but since then he ],ad ],ad attacks of r-oniiting comin- on nt, 
intervals of three or four months. During tlie attacks he A-omited, every tlirce 



or four da 3 's, large quantities of cocoa-like material, amongst ii’liich he could 

often detect relics of food taken two or three 
days before. Examination showed a much- 
dilated stomach but no visible peristalsis, and 
there was no pain. At operation there was a 
large ulcer in the duodenum and another in the 
jejunum just below the stoma. Tiie latter was 
much stenosed, only admitting the tip of the 

Fig. 378. — Dingram to slioiv the relation of parts 
after partial gastrectomy had been performed. -At 
autopsy two years later there were two subacute 
ulcers in the cul.de.sac. 

little finger. A second posterior gastro-entero- 
stonij’^ Avas performed on the cardiac side of the 
first {Fig. 377, 2). 

Third Hospital Period. — The third ad- 
mission Avas in JanuarAr, 1920. FolIoAving the 
second operation he remained in good health for 
four years, but in 1918 he began to have pain 
in the upper abdomen half an hour to one hour 
after food. This Avas associated Avith flatulence, but there Avas rarely any 
vomiting. He had lost about as tone in weight. X-ray examination on 
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Feb. 3. 1920, sho^ved a ivell-niarked filling defect in the middle third of the 
stomach. There was also much stasis of stomach contents in both the cardiac 
and pvloric hah'es of the organ, the opaque meal being still partially present 
in both after the lapse of six hours. Obviously there was insufficient patency 
both of the gastro-jejunal stoma and of the pyloric orifice. In addition, the 
jejunal loop was somewhat dilated, suggesting a kink or other obstruction 
on its distal side. On Feb. 5, 1920, a third laparotomy was undertaken, and 
a large indurated jejunal ulcer found close to the second gastrojejunal stoma. 
Tlie afferent limb of the jejunum was much dilated up to the anastomotic 
site. The jejunal ulcer was much too large, indurated, and adherent to 
allow of removal, so a third (anterior) gastro-enterostomy was performed 
{Fig. 377, 3). Eighteen days later, high intestinal obstruction developed and 
the abdominal wound was reopened. The jejunum was found kinked and 
obstructed at a point four inches beyond the newly-formed stoma. The 
obstruction was relieved, and the patient thereafter made an uninternipted 
recovery, being discharged from hospital a month later. 

Fourth Hospit.\l Period. — This time the amelioration of the patient’s 
state was of short duration. On leaving hospital he immediately returned 
to work and continued thereat for a month, during which time he was able to 
eat his food ivithout pain or trouble of any kind. Then (Jlay 22, 1920) he had 
a severe attack of abdominal 2 iain, for which he was admitted to hospital five 
days later. He was treated by dietetic and medicinal means and discharged 
on July 2. 

Fifth Hospit.^l Period. — He remained well for a month or two, and then 
began again to have abdominal jjain and discomfort, with occasional vomiting, 
half an hour to one hour after meals. His .stomach felt distended and he lost 
weight. On X-ray examination the stomach was comjiletely empty after six 
hours, the barium meal having then reached the splenic flexure. At operation 
on Jan. 27, 1921, a new jejunal ulcer was found in relation to the last (anterior) 
gastrojejunostomy opening. The old posterior stomas appeared to be largely 
cicatrized uj), and the duodenum also appeared to be impermeable. A second 
anterior gastro-enterostomy was performed on the cardiac side of the previous 
one {Fig. 377, 4), and the patient was discharged ‘relieved’ on Feb. 19. 

Sixth Hospital Period. — The patient was re-admitted on June 4 of the 
same year (1921), with more or less continuous pain in the left upper abdomen. 
It came on after breakfast, jiersisted tlmoughout the day, and was aggravated 
by the ingestion of more food. There was no vomiting, the bowels were 
regular, and the appetite was good. Examination showed a swelling in the 
left ujifier quadrant of the abdomen, but no rigidity and very little tenderness. 
At operation on June 6 a large ulcer was found in the jejunum in relation to 
the fii-st of the two anterior gastro-enterostomy stomas, presumably the same 
that had been observed at operation four months before. Partial gastrectomy 
was performed {Fig. 377, 5), and the jejunum anastomosed to the remainino- 
portion of the stomach {Fig. 378). The duodenum was implanted into the 
jejunum at a slightly lower level, the whole of the pyloric portion of the 
stomach being removed with the attached jejunal loops. The patient made 
an excellent recovery and was discharged on July 9, 1921. The partial 
gastrectomy specimen showed an active chi-onic ulcer in the efferent jejunal 
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Jimb of tlie third (first anterior) gastro-enterostomy. Botli the posterior 
stomas were closed by cicatrization, as was also the first part of the dnodcnum, 
but the anterior stomas were patent. 

Seventh Hospital Period.— On Aug. 14, 1923, two years and one month 
later, he ivas re-admitted complaining of increasing weakness, constipation, 
and flatulence, with attacks of retching and occasional sickness, all of aliout 
six months’ duration, and failure of vision of two or three weeks’ standing. 
He had remained well for some eighteen months following his last operation, 
and the subsequent onset of symptoms ivas insidious. On admission he was 
much emaciated, there were petechial hemorrhages all over the body, and the 
nose bled slowl}’^ and continuously. Sometimes he immited a little fluid mixed 
with partially-digested food. The respirations were deep and sighing, and he 
hiccuped continuall}’’. Mentally he was dull, answered questions slowly, and 
took little interest in his surroundings. The pulse, 90, was regular in force 
and rhythm and obviously of high tension. The apex beat, heaving in 
character, was visible and palpable over a large area, and the area of cardiac 
dullness was increased to the left. The urine, sp. gr. 1010, was slightly 
albuminous and contained a few hyaline and granular casts. There was weli- 
marked neuroretinitis in both eyes, with haemorrhage into the disc and macula 
on the left side. The diagnosis was chronic interstitial nephritis ivith arterio- 
sclerosis and incipient uraemia. The patient lapsed into a comatose state, 
and died on Aug. 29, 1923. 

Post-morteii Examin.-vtion. — ^The Iddneys were much reduced in size 
and their cajisules stripped with difficulty, leaving a coarsely granular surface. 
On section, the cortex was much narrowed and badly differentiated from the 
medulla, while its markings were veiy irregular. The abdominal arteries 
generall}'^ ivere the seat of well-marked medial arteriosclerosis, and the heart, 
which weighed 16 oz., showed great hypertrophy of the left ventricle. There 
was a terminal oedema of the lungs and early hypostatic consolidation of the 
left base. In the small remaining portion of the stomach there were two oval 
siibacute ulcers, each about half an inch in diameter. 

SUMMARY. 

A case is reported in which, within sixteen years, four operations of gastro- 
jejunostomy, tivo posterior and two anterior, and one of partial gastrectomy, 
ivere performed. The original duodenal ulcei’ation and subsequent jejunal 
ulceration in relation to the two posterior gastrojejunal stomata cicatrized 
completely in turn, while fresh jejunal ulceration in relation to the third stoma 
was present at the time of the partial gastrectomy. The patient died of 
chronic interstitial nephritis two years and one month after the fiftli and final 
operation, and at autopsy two subacute ulcers were found in the remaining 
portion of stomach. 

The case illustrates in a remarkable fashion both the tendency to recurrent 
ulceration met with in certain cases of duodenal ulcer, and the liealing power 
of nature even in the case of very large and very chronic ulcers. Unfortu- 
nately no gastric analyses were carried out, but, judging by other cases of 
jejunal ulceration, a persistent lij’^perchlorhydria may reasonably be assumed 
to have been present. 
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A CASE OF DOUBLE URETER, 
WITH CALCULI IN EACH CHANNEI. 

By R. ST. LEGER BROCKMAX, 

ASSISTANT SURGEON TO THE ROVAL INFIRMARV, SHEFFIELD. 


F. H., male, age 22, four months previously was seized witli pain in the left 
loin which radiated round to the lower iliac region in front. Immediately 
afterwards blood was noticed in 
the urine for the first time. Two 
weeks later the attacks of pain 
ceased, but the hsematuria persisted 
and gradually increased in amount. 

There was ne-\'er any dysuria or 
frequency. 

The X-ray film {Fig. 379) 



showed a collection of calculi in 
the lower portion of the left ureter, 
with probable calcareous glands on 
the right side. The outline of tlie 
left kidnev was considcrablv en- 







O 





Fig. 379. — Skiagram indicating two lines of stones 
in the double ureter. 

larged. At this period no suggestion was made 
of any possibility of a double ureter. A cysto- 
scopic examination shou'ed no abnormal features 
in the wall of the urinarv bladder. Indigo- 
carmine was freely excreted from the right 
ureter in seven minutes, but no secretion of anv 


kind was seen on the left side, where only one 


Fig. sso.— To show the stones ureteric orificc was observed in the normal nosi- 
in the position tliev formerlr occu- .* 

pied in tiie ureters. ■ ‘ tioii, A diagnosis was made of nydronej^lirosis 

with calculi in the lon er end of the left ureter. 
At operation, through a lumbar incision, a large hydronephrotic kidnev 
was found with double ureters extending from the pelvis of the kidney almost 
down to the bladder. These were both dilated to such an extent that the 
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lumen of each admitted the tip of the index finger with ease. Four calculi 
were found in one and three in the other. The kidney, with as much of the 
ureters as possible, was removed, the stones being previously milked into 
the upper portion of the ureters. 

On examining the X-ray film again after the operation it was easy to see 
that the condition of the double ureters, with the stones which each con- 
tained, was there clearly demonstrated. Fig. 3S0 shows the specimen aftcr 
removal, together with the calculi in line with their respective ureteric beds. 

The patient made an uninterrupted recovery. 


ABDOMINAL TORSION OF THE OMENTUM. 

By P. STANLEY FOSTER, 

nON. SURGEON TO CHRISTCHURCH HOSPITAL, NEW ZEALAND. 

The publication of an article on abdominal torsion of the omentum by Ernest 
Cowell in the British Journal of Surgery of April, 1925, leads me to report 
notes of the following case. 

A. T. J., male, age 45 years, a farm labourer, was admitted to Christchurch 
Hospital as an urgent case on March 23. 1924. He had been seized with 
sudden acute pain in the lower abdomen the previous night ; the pain was 
continuous and severe. He vomited once on the morning of admission. He 
had had no preidous attacks, and had always been strong and healthy ; he 
said he had a right inguinal hernia. 

Ok Exajiikatiok. — The patient’s temperature was 98-2°, the pulse 72. 
His tongue was furred and his breath foul. He ivas in great pain. The 
abdomen moved only slightly with respiration ; there was marked rigidity 
of both recti, particularly on the right side in the lower quadrant, and tender- 
ness was complained of only in this quadrant. Rectal examination showed 
marked generalized tenderness. His hernia sites appeared normal ; heart 
and lungs were normal. He obviously had an acute surgical abdomen, and 
acute appendicitis was diagnosed. 

Operation. — Immediate operation was performed, the abdomen being 
opened through the outer edge of the right rectus. Free blood-stained fluid 
escaped on opening the peritoneum, and some very dark and engorged omen- 
tum presented. This was delivered from the wound and proved to be the 
whole omentum twisted through five turns. The mass was removed easily, 
there being no adhesion or attachment whatever ; it weighed exactly 
one pound. The appendix was found to be swollen and inflamed and was 
removed ; on investigation it showed acute catarrhal inflammation. The 
patient made a good recovery and went home on the twelfth day. 

Many cases of torsion of the omentum that are recorded show some 
connection of the omentum to a hernial sac, and this is regarded as being the 
cause. In this case I attributed the condition to irritation in the ajipendix. 
The hernia which the patient alleged was never observed, and there was no 
connection of the omentum with his hernial region. 
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TORSION OF A PORTION OF THE OMENTUM. 

By G. a. REID, 

Sl'RGEOX TO THE EOVAL VICTORtA AND A\'EST HANTS HOSPITAI., BOtRXE5[OUTH. 

Ix the ‘EiJitome of Current Medical Literature’ in the British Medical Journal 
of April 30, 1927, attention is drawn to a pajjer by A. Pollidori^ on torsion of 
the omentum. Three varieties are described by Lejars : (1) Torsion com- 
bined with an irreducible hernia ; (2) Torsion with an empty hernial sae : 
and (3) Toi-sion unaccompanied by a hernia. As only sixteen cases of the 
last are said to be on record the following case may be of interest. 

S. G., female, age C5 years, suffered for about a fortnight from an aching 
discomfort in the lower abdomen which was relieved by lying down, but 
which did not prevent her doing her work as a cook. About 2 p.m. on April 
16. 1927, she vomited a dose of castor oil taken an hour previously, and was 
seized with severe lancinating pains in the upper abdomen. These, associated 
with frequent retching, persisted until the patient was seen about 6 p.m. 
She was then lying on her back with her legs drawn up ; her expression was 
strained and anxious ; she was moaning continuously and begged not to be 
moved, as any movement made the abdominal pain worse. 

Ox Ex.\mix.4tiox. — The temperature was 98° and the pulse SO. The 
whole abdomen was rigid and very tender on pressure above and to the right 
of the umbilicus. Pressure here caused pain shooting to the left side. 

Oper-^tiox. — Operation was performed in hospital two hours later. 
On opening the abdomen by a vertical incision through the middle of the right 
rectus above the umbilicus, there was a free flow of blood-stained clear fluid, 
and a piece of omentum about 3 in. long by 1 in. thick, adherent by a small 
tip to the lesser curvature of the stomach about 2 in. from the pylorus, black 
and strangidated by torsion on itself, was disco\-ered and removed. 

Xo other abdominal lesion was found. Convalescence was uneventful 
and there was complete freedom from all the old abdominal discomforts. 


REFERENCE. 

* Arch. lint, di C/iir., ]!)27, Marcli. 


A CONGENITAL TUMOUR OF THE NECK. 

By D. W. D-AXIELS, 

[SUBCEOX TO THE MAXSFTELD HOSPITAL. 

A M.A.LE child was born on 3Iay 30. 1927, having a large swelling on the left 
side of the neck. This extended from the ramus of the jaw above to just 
above the clavicle below. It varied in consistency, in places being hard and 
in others fluctuating. It did not extend beyond the middle line. As the child 
grew the tumour kept pace. and. projecting under the jaw, interfered with the 
feeding. It was decided that removal should be undertaken. 
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lumen of each admitted the tip of the index finger with ease. Four calculi 
were found in one and three in the other. The kidne}^ Avith as much of the 
ureters as possible, Avas remoA’ed, the stones being preA’iouslj’ milked into 
the upper portion of the ureters. 

On examining the X-ray film again after the operation it Avas easy to see 
that the condition of the double ureters, AA'ith the stones AA’hieh each con- 
tained, Avas there clearly demonstrated. Fig. 380 shows the specimen after 
remoAml, together AAuth the calculi in line AA’ith their respectiA'e Aireteric heels. 

The patient made an uninterrupted recoA^erv. 


ABDOMINAL TORSION OF THE OMENTUM. 

By P. STANLEY FOSTER, 

nON, SURGEON TO CHRISTCHURCH HOSPITAL, NEW” ZEALAND. 

The publication of an article on abdominal torsion of the omentum b}’ Ernest 
CoAvell in the British Journal of Surgery of April, 1925, leads me to report 
notes of the folloAA'ing case. 

A. T. J., male, age 45 years, a farm labourer, Avas admitted to Christchurch 
Hospital as an urgent case on March 23, 1924. He had been seized Avith 
sudden acute pain in the loAver abdomen the preA’ious night ; the pain Avas 
continuous and severe. He Ammited once on the morning of admission. He 
had had no previous attacks, and had ahvays been strong and healthy ; he 
said he had a right inguinal hernia. 

On ExAjriNATiON.— The patient’s temperature Avas 98-2°, the pulse 72. 
His tongue Avas furred and his breath foul. He Avas in great pain. The 
abdomen moA’ed only slightly Avith respiration ; there Avas marked rigidity 
of both recti, particularly on the right side in the loAver quadrant, and tender- 
ness AA’as complained of only in this quadrant. Rectal examination shoAved 
marked generalized tenderness. His hernia sites appeared normal ; heart 
and lungs Avere normal. He obAuously had an acute surgical abdomen, and 
acute appendicitis Avas diagnosed. 

Operation. — I mmediate operation Avas performed, the abdomen being 
opened through the outer edge of the right rectus. Free blood-stained fluid 
escaped on opening the peritoneum, and some A’ery dark and engorged omen- 
tum presented. This Avas deliA’ered from the Avound and proA'ed to be the 
AA’hole omentum tAvisted through Aa’c turns. The mass Avas remoA’ed easily, 
there being no adhesion or attachment AvhateA’er ; it Aveighed exactly 
one pound. The appendix Avas found to be sAvollen and inflamed and Avas 
remoA’ed ; on inA’estigation it shoAved acute catarrhal inflammation. The 
patient made a good recovery and Ai’ent liome on the tAvelfth da}’. 

Many cases of torsion of the omentum that are recorded shoAV some 
connection of the omentum to a hernial sac, and this is regarded as being the 
cause. In this case I attributed the condition to irritation in the ajipendix. 
The hernia AA’hich the patient alleged AA’as ncA-er obsen'ed, and there Avas no 
connection of the omentum Avith his hernial region. 
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TORSION OF A PORTION OF THE OMENTUM. 

By G. a. REID, 

SL'BGEON' TO THE BOYAL VICTORIA A^'D «-EST HANTS HOSPITAL, BOURXEMOCTH. 

Ix the ‘Epitome of Current iledical Literature’ in the British Medical Journal 
of April 30, 1927, attention is drawn to a paper by A. Pollidorii on torsion of 
tlie omentum. Tliree varieties are deseribcd by Lejars : (1) Torsion com- 
bined with an irredueible hernia ; (2) Torsion with an empty hernial sac ; 
and (3) Torsion unaccompanied by a hernia. As only sixteen cases of the 
last are said to be on record the following case may be of interest. 

S. G., female, age 65 years, suffered for about a fortnight from an aching 
discomfort in the lower abdomen which was relieved by lying dorni, but 
which did not prevent her doing her work as a cook. About 2 p.m. on April 
16. 1927, she vomited a dose of castor oil taken an hour previously, and was 
seized with severe lancinating pains in the upper abdomen. These, associated 
with frequent retching, persisted until the patient was seen about 6 p.m. 
She was then lying on her back with her legs drawn up ; her expression was 
strained and anxious ; she was moaning continuously and begged not to be 
moved, as any movement made the abdominal pain worse. 

Ox Ex.vjtix.^Tiox". — The temperature was 98° and the pulse SO. The 
whole abdomen was rigid and A'ery tender on pressure above and to the right 
of the umbilicus. Pressure here caused pain shooting to the left side. 

Oper.atiox. — Operation was performed in hospital two hours later. 
On opening the abdomen by a vertical incision through the middle of the right 
rectus above the umbilicus, there was a free flow of blood-stained clear fluid, 
and a piece of omentum about 3 in. long by 1 in. thick, adherent by a small 
tip to the lesser curvature of the stomach about 2 in. from the pylorus, black 
and strangulated by torsion on itself, was discovered and removed. 

Xo other abdominal lesion was found. Convalescence was uneventful 
and there was complete freedom from all the old abdominal discomforts. 

REFEREN'CE. 

^ Arch. ilnl. di Chir., 1927, JIarcli. 


A CONGENITAL TUMOUR OF THE NECK. 

Bv D. tv. D.AXIELS, 

'SURCEOX TO the MANSFIELD HOSPITAL. 

.\ M.\LE child was born on tlay 30. 1927. having a large swelling on the left 
side of the neck. This extended from the ramus of the jaw above to just 
above the clavicle below. It varied in consistency, in places being hard and 
in others fluctuating. It did not extend beyond the middle line. As the child 
grew the tumour kept pace, and, projecting under the jaw, interfered with the 
feeding. It was decided that removal should be undertaken. 
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Operation. On July 7 Dr. S. Littlewood anesthetized the child, and 
with the assistance of Dr. G. T. Elder the growth was removed. The tumour 
was in the left lobe of the thyroid gland — in fact it made up the whole of 
that lobe, so far as could be seen. There may have been some normal thyroid 
tissue behind, but it was not apparent. Enucleation was possible to a great 
extent except where the superior and middle thyroid arteries ran into the 
growth with a certain amount of tissue. There Avas A-eiy little hfcmorrliage, 
but at this stage the child rvas in a poor condition, so the operation ivas 
concluded by clamping and ligaturing the A-essels at the posterior border. 

The child picked up rapidly after the operation, but showed chest signs 
twenty-four hours later and died on July 9. 



P.ATHOLOGiCAL Report. — The tumour Avas about four inches long and 
Avas shaped like a potato. It contained some cysts. A specimen Avas sub- 
mitted to the Clinical Research Association, and Dr. E. D . BoAvell, avIio 
took the accompanying microphotograph (E?g. 381) reported as folloAvs : — 

“ The tissue does not resemble normal thyroid, ermn in its embryonic 
form. It consists of a fine reticulum composed of relathmly large cells Avitli 
branching cytoplasm ; a fcAV leucocytes are seen Avandering in its meshes. 
JThis structure occurs in regular masses AAdiich shoAv some appearance of 
tAvisting as though they belonged to a more complex organ. Blood-vessels 
are scantily represented except in the central parts of the tAvisted stnicture. 
and in the loosely made capsule of fibrous tissue Avhich encloses it. Here and 
there are seen irregularly shaped spaces lined AA’ith a special epithelium, Avhich 
in faA'ourable cases sIioaa-s large round nuclei like those of the typical thyroid 
gland, lying at the base of an elongated clear cytoplasm resembling that of a 
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mucinous epithelium. In some places the epithelium appears to be ciliated. 
The tissue is abnormal, and may be called a teratoma. It resenibles the 
primitive thymus in several particulars, and may be a displaced portion of 
that organ. There is no evidence, in the tissue itself, that it is malignant. ’ 
Referring to the photograph Dr. Rowell says : “ This shows quite clearly 
that much cvtoreticular tissue is brain substance, and I have very little doubt 
that the structure in the middle is an attempt at gastric glands." 

This case has been put on record because of its interest and unusual 
features. 


A CASE OF PEDUNCULATED LIPOMA OF THE UPPER ARM. 

' By B. T. ROSE, 

ASSISTANT SURGEON', CENTIRAL HOSPITAI., BIR^^^'GHA5^. 

Mrs. a. ^I. was brought to hospital for the removal of a large tumour of the 
upper arm. The growth had been present for twenty-five years, slowly 
enlarging to its present size. It consisted of a lipoma which in part seemed 
to be undergoing mucoid degeneration. The mass was attached by a pedicle 
to the inner and upper part of the upper arm {Fig. SS2), and in this some 
vessels of considerable size could be felt. 



Fig. oS2. — Pedunculated lipoma of tbe upper arm. 


The patient suffered no pain, but was greatly inconvenienced by the 
weight of the mass, which she was obliged to carry suspended by a sling 
from the opposite shoulder. A year previously the mass had been ulcerated 
as the result of friction in the sling, but this had healed udth simple remedies 
applied at home. 

Removal was advised and performed under local anesthesia. The 
pedicle contained several large veins and one artery of considerable size. 
Healing by first intention followed. Examination of the tumour after 
removal showed that it consisted of a lipoma, with considerable oedema 
of the connective tissue. It weighed in the fresh state Si lb. 
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REVIEWS AND NOTICES OF BOOKS. 


An X-ray Atlas of the Normal and Abnormal Structures of the Body. By Ancimivin 
JIcKekdrick, F.R.C.S.Ed., D.P.H., F.R.S.E., Hon. Consultant {late Sur-rcon in 
charge), X-ray Department of the Royal Infirmary, Edinburgh, E.vaminer'’ in the 
Royal College of Surgeons, Edinburgh ; and Charles R. Whittaker, F.R.C.S Ed 
F.R.S.E., Assistant Lecturer in Anatomj% Surgeon’s Hall, Edinburgh, Examincri 
Royal College of Surgeons, Edinburgh. Second edition, reyised and enlarged. Demy 
4to. Pp. 256 -f xvi. 1927. Edinburgh ; E. & S. Liyingslone. 30s. net. 

The first edition of this book tvas published in 1925 j the call for a second edition 
so soon after its issue is eloquent testimony to the value of the tyork. The oppor- 
tunity has been taken to revise tlie text thoroughly and to insert many additional 
radiograms, among which may be mentioned a series of lipiodol injections of the 
bronchi by Dr. John Guy. The contents of the book reflect credit upon the skilful 
and painstaking efforts of the authors, and they have succeeded in placing in the 
hands of a large circle of readers a book of the utmost value as a reference volume, 
which must find its way into the libraries of all interested in the subject. 

The quality of the radiographic half-tones is verj' high. Interpretation of these 
pictures is made easy by a lucid text, illustrated, where necessary, by good line 
drawings. The latter are marked with great care, so that the reader may rely upon 
careful anatomical accuracy to guide him in interpretation. A good technique i.s 
given for the radiography of particular joints ; the advantage of this is obvious, 
and adherence to its details should lead to a standardization of radiography for the 
whole of the body, an important point when the work of radiologists has to be 
compared. The usual focus point is given for the majority of the joints as directly 
over the centre of the joint. This is clear, but it is not ahvays easy to determine 
which is the centre of the joint ; an obvious improvement in a subsequent edition 
would be to give for each joint one or more well-known landmarks, from which the 
centre of the joint could readily be found. Departures from the normal focus point 
for special regions are well defined. 

A useful feature of the technique is illustrated in the directions for the hip- 
joint ; in all ten radiograms are shown, taken from points in relation to the normal 
focus point ; each demonstrates the value of the method elaborated b}" the authors, 
and a great deal of information of value is elucidated bj" a studj" of the radiograms. 

The same thoroughness is noted throughout the work. It is a pleasure to 
comment on the very important points to which the authors draw attention. tVhen 
a teacher of anatomy and a skilled radiologist collaborate in a work of this kind it 
is natural to look for accuracy in the descriptions of the anatomical details of the 
bones and joints. The reader will not be disappointed in this respect ; the book 
is full of tile most useful and essential information, and in no part is this more 
noticeable than in that dealing with the epiphyses. The details given are of great 
value, which is enhanced by the line drawings which accompany each radiogrann 
The first thirty pages of the book are devoted to the study of the normal. Dell 
over two hundred of the pages are given over to the consideration of the diseases 
of the limbs, the head and neck, the abdomen and spine, and to an appendix. In 
these pages many illustrations of A'alue are selected, and a comprehensive sur\e) 
of the more common conditions is given. , , i • 

The authors are to be congratulated on the success which has attended their 
efforts, and it is easy to predict that the success of this edition will be as great as 
the first. A call for a third edition will not be long delayed. 
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Atlas de Radiographie osseuse. Part I : Squelette aorinal. By G, BLvret, A. Dariaux, 
Electro-radiologistes des Hopitaux de Paris ; and Je-vX Qcexu, Professeur agrege a la 
Faculte de Mcdccine, Chirurgien des Hopitaux de Paris ; with the collaboration of 
H. P. Ciiatellier. Preface by Professor Pierre Dltal. Large 8vo. Pp. 129 (123 
plates). 1927. Paris : .Masson et Cie. Fr. ICO. 

MM. Haret. Dariaux, and Jean Quenu present an atlas of bone radiologt-. which ivill 
consist of two parts! The first, which is under review, deals n-ith the radiographic 
appearance of the normal skeleton. The second tvill deal with the deviations from 
the normal met nith in the osseous system. The publication of such a work was, 
in the opinion of the authors, necessary to fill a gap in the sequence of books of 
reference on radiograpliy, and to those who deal intimately wth radiographic inter- 
pretations it is at once apparent how thoroughly they have entered into the work 
of producing such an atlas. An appreciation of the thoroughness of the work is 
evident on inspection of the large number of illustrations, each of which is duplicated 
by a key picture on which the anatomical features have been marked in ink : the 
cWplete picture gives a r-ery valuable aid to interpretation. As a help to diagnosis 
the work must become indispensable to radiologists, clinicians, and students. It 
could only have been produced by the collaboration of several workers, each familiar 
with the anatomical descriptions of the bones, and the radiographic appearances of 
these when A'iewed in the radiogram. 

As a work of reference the book must find its way into the hands of radiolo- 
gists, clinicians, and medical students ; for the latter it rvill be well to include it in 
the list of books read in the preliminaiy anatomical studies. A new and more useful 
conception of anatomical structure of bone will be obtained, and one which will, 
in later years, be of immense serAdee to the student. 

For the radiographic study of the normal skeleton the UTiters have employed a 
method which is not new ; it has been used by numerous radiologists periodically ; 
the present rvork, however, is the first in rvhich the method has been so systematic- 
ally applied in such a comprehensive manner. They have succeeded in conrdneing 
all workers of the value of the system. Instead of explaining the radiogram by a 
simple drawing, they have indicated upon a second radiogram, printed in the clearest 
tone, all the details which should be read upon the first. This proceeding explains 
with clearness the superimposition of shadoAvs of structures which in the ordinary 
AA'ay are difficult of interpretation. The method, when applied to difficult cases, Aviil 
speedily help in the clearing up of obscure points. 

It is undeniable that if the student studies these illustrations closely, and 
uses the anatomical details giA-en Avith each picture, he Avill soon place his knoAvledge 
upon a sure foundation of anatomical and radiological data. All Avho are interested 
in radiographic interpretation are recommended to make a complete study of the 
many high-grade illustrations in this admirable book. The general practitioner, 
unaccustomed to the reading of X-ray pictures. Avill do well to turn to the pages of 
this book Avhen confronted AA-ith a skiagram of an obscure bone injuiy in one of his 
patients. 

The authors are to be congratulated on the production of a AA-ork Avhich Avill 
find a place in all reference libraries, and Avhich should be prized by practical radiolo- 
gists as a most useful guide in the interpretation of many obscure points in diagnosis. 


Kontgendlasnostik in der Ciiirurgie. By Dr. Her.alaxx Mea-er, Professor of Surwerv in 
riie Lniversity of Gottingen. Royal 8vo. Pp. 610, with 655 illustrations.^ 1907 
Berlin: Julius Springer. M. 4S ; bound, .AI. 50.70. 

The title of this book adequately expresses its scope. It is a comprehensiA'e .studA- 
treated Arith characteristic German thoroughness, which conA-inces one of the extent 
to Avhich X rays, by suitable technique, can aid the surgeon in the diagnosis and 
treatment of the increasing number of conditions uith Avhich he is called upon to 
deal. Merely to glance through the 635 excellent illustrations, which are an out- 
stiinciin^ feature of tlic voJuniCj is tijne "well spent. 

The arrangement of the book is somewhat original, and designed to conAince 
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the reader of the exact scope of X rays in diagnosis without forgetting tlicir liniita- 
tions. Two-thirds of the chapters arc allotted to bone conditions, and the remaining 
third to the latest contrast-methods, natural or artificial, of examining the soft 
parts namely, by opaque or gaseous injections as employed in opaque meals and 
enemata, pneumothorax, cholecystography, pyelography, myelography, ventricu- 
lography, etc. There is a good section on those chest conditions which are comin<' 
more and more within the scope of surgical rather than purely medical treatment 
The author’s treatment of the physiologj' and pathologj' of bone and joints is 
excellently arranged under pathological headings, well illustrated, and very compre- 
hensive, and the diagrams which often accompany or supplement the skiagrams 
are most helpful. The book has a good index and an extensive bibliography. 


Die Chirurgle : A System of Surgery. Edited bv Professors Kinsciixuit and EoiiDM.wx. 
Imperial 8vo. Berlin ; Urban and Schwa rzenberg. 


Fasciculus 10, Vol. V. Pp. 395, with 102 illustrations, partly in colour, and -1 coloured 
plates. M. 24. 

This section deals with the surgery of the intestines. Professor Kleinschmidt and 
Professor Hohlbaum write the greater portion, which is concerned with the diseases 
of the intestine and their treatment. Their article is introduced by chapters dealing 
with the histor}', anatomy, and physiologj' of the intestinal canal. After further 
chapters on the diagnosis and general surgical treatment, the formal operations of 
anastomosis and resection are carefullj' described and beautifullj' illustrated. There 
follows an important section on congenital malformations of the intestines, and 
among these Hirschsprung’s is particularly well described, and ive only regret that 
the part devoted to treatment is somewhat abbreviated. 

In discussing intestinal stasis the author of the article is content to give a list 
of no fewer than twelve operative procedures which have been de\'ised for the relief 
of this condition without giving any very clear indication as to the choice of one 
or the other. Rare and unusual forms of disease, such as multiple tuberculous 
stricture, actinomycosis, and sj'philis, are fully described. In dealing with the new 
groudhs of the intestine a comparatively long section is devoted to the carcinoid 
and other rare forms of growth. A very full account is given of intestinal 
obstruction, with a remarkably complete number of different types of strangulation 
by bands and volvuli. The last chapter in this section is by Professor Payr and 
deals with rdsceroptosis. Here again it is only the subject of treatment that is 
not verj' fully discussed, although various suggestions which have been made for 
the fixation of displaced organs are mentioned. Those relating to the fi.xation of the 
stomach are given the greatest importance, whereas colopexy is barelj' mentioned. 

Fasciculus 17, Vol. IT. Pp. 392, with 212 illustrations in the text and 2 coloured 
plate.s. M. 20. 

Tins portion of the second volume deals with the general account of new growths 
(Professor Coenen) and parasitic diseases (Professor Hosemann). The greater part 
of this description is clearly written and well illustrated, being on usually accepted 
lines. An interestingpointisthe inclusion of giant-celled sarcoma with osteitis fibrosa. 
The classification is on rather unusual lines. In the first large group are included 
connective-tissue tumours, both innocent and malignant ; in the second, tumours 
of the pigment-forming tissues, which practically only contains the melanoma : the 
third is the tumour of the muscle tissue; the fourth the tumours of the ner\ous 
sj'stem (and here u'c maj' remark that the subdivisions of the dinerent iorms o 
gliomata and neuromata is very bewildering); the fifth group includes the tumours 
arising from haimatoblasts— that is, lymphoma, mj^eloma, chloroma, etc. ; the six i 
group are the flbro-epithelial tumours, including the papillomata, polypi, adenoma a, 
and basal-celled epitheliomata ; the seventh contains the epithelial tumours la ^ 
is. the carcinomata and chordomata ; the eighth group includes the tera oma a . 
whilst a last group is devoted to the mixed-celled tumours of the kidneys am urmarj 



EEYIEWS AND NOTICES OE BOOKS 529 

bladder. .Apart from this unusual classification, the section on tumours is simple, 
well UTitten, and illustrated profusely with niicroseopical seetions, but not so gener- 
ously with clinical pictures. Xo doubt the latter omission is made up for by the 
fact' that all the important tumour groups are separately described in their appro- 
priate sections of the work. The chapter on parasitic diseases deals chiefly ivith 
the oxyuris, ascaris, ta;nia, and echinococcus. 

F.asciccxus J8, VoI. IV. Pp. 203. with J3G illustrations in the text and 11 coloured 
plates. JI. 21. 

This section is concerned with the lungs, air-passages, pleura, and diaphragm. 
Surgery of the lungs is described by Professor Jleyer. It gives a short historical 
introduction and some very good anatomical sketches showing the relations of the 
lungs and mediastina. The problems of pneumothorax are fully discussed, and the 
various t-\-pes of apparatus for e.stablishing differential pressure fully described. The 
next chapter, by Dr. Frenzel, deals with foreign bodies in the air-passages. It gives 
a well-illustrated account of the different types of impacted foreign body, and also 
of the ingenious apparatus for tlieir removal. The technique for the use of 
Briining's endoscope is very fully described. The section on the pleura is by Professor 
Landois, and it includes a description of various operations for the exposure of the 
lung, removal of foreign bodies, as well as the more usual operations for the relief 
of cnipvema. The lart section, on the diaphragm and the phrenic ner\'e. is also by 
Professor Landois. It contains some verj' clear coloured illustrations of the course 
and relations of the phrenic nerve, with a good discussion on the indications for 
plirenicotomy. .-V consideration of congenital and acquired defects of the diaphragm 
includes an account of diaphragmatic hernia?. 

F.\sciculvs 19. Vol. II. Pp. 209, with 208 illustrations. M. J4. 

Tni.s section deals with the preparation for. the dressing, and the after-treatment, 
of surgical operations, and is by Professor Xordmann. It does not call for any special 
comment : it contains a large number of well-drawn diagrams illu.strating the ordinarj- 
methods of bandaging, a few simple splints, plaster-of-Paris appliances, and the 
apparatus for the traction treatment of fractures. In the latter, exception may be 
taken to the complicated appliances used for transfixion. Also it is remarkable 
that none of the types of Thomas's splint are recognized. This chapter is, however, 
intended to deal only with general principles, and the details of the special treat- 
ment of fractures and of abdominal wounds are to be found in other parts of the 
work. The latter half of this fasciculus is by Dr. Tiesenhausen and deals with plastic 
operations on the skin. The general description of skin-grafting is clear and well 
illustrated. The special operations for restoration of parts of the face seem to us 
to be a little redundant, considering that this subject is dealt ivith in Volume IV 
under surgery of the face and the nose. 


The Meningiomas arising from the Olfactory Groove, and their Kemoval by the 
aid of Electro-surgery. By H.\RVEy CisiiiNC, C.B.. D.S.-AI.. .A.JI., JI.D.. Harv. LL.D. 
Canib. and Glas. Boyal Svo. Pp. 55. profusely illustrated. 1927. Glasgow : .Tackson 
IVylie & Co. 2s. Gd. net. ’ 

This pamphlet embodies Professor Harvey Cushing's Alacewen Memorial Lecture 
delivered on June 22, 1927. The first fourteen pages are historical, and are written 
in the lecturer's owm delightful style. In them he justly emphasizes Macewen’s 
rightful place as one of the foremost pioneers in the surgerj- of the nervous s\-stem. 
The remaining forty pages are devoted to meningeal tumours, and are laroelv taken 
up with a detailed account of a case of ' olfactoiy- groove meninaioma ', the 
removal of which occupied seven hours ! The matter of greatest surmcal interest 
lies in the fact that a method of electro-coagulation was made use of. which rendered 
the loss of blood during this lengthy period comparativelv small’ though not so 
small as to do away with the necessity for blood transfusion 'at the completion of the 
operation. The electro-physical principles involved are. he savs. higidy technical 
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and liardly as yet in more than an experimental stage ; yet it “ permits ns to-da\- 
to remove certain brain tumours from situations and under circumstances ■which a 
year ago — indeed, six months ago — I would not have thought possible It is 
curious that Professor Cushing, ivho has recentlj’ distinguished some thirteen varieties 
of glioma, should coin the somewhat cacophonic, non-committal term ■meningioma', 
to avoid the far simpler histological classification of the endotheliomata whidi arise 
in the cerebral membranes. 


Exposure of the Long Bones and other Surgical Methods. By AnxoLD K. IIcnuy. 
jM.B., B.Ch. TJniv. Dublin, F.K.C.S.I., Director of the Surgical Unit, Kasr cl Aini 
Hospital, Cairo. With a Foreword by Sir W. I. dc C. IViieeler, F.R.C.S.I., t'isitiiu' 
Surgeon, Ministry of Pensions Hospital, Blaekrock, etc. Medium 8vo. Pp. SO-hxif 
illustrated. 1927. Bristol; .John Wright & Sons Ltd. 10s. Gd. net. 

A MAJORITY of the papers in this volume have appeared in the Bnixisn Journai, 
OF Surgery, but those who have made use of Professor Henry’s incisions for 
exposure of the long bones will none the less be glad to liave them collected together 
in more accessible form. The other papers deal with structures the exposure of 
which is much less common, ranging from the left cervicodorsal ganglion of the 
sympathetic to the nasal route to the pituitary, and are certainly worthy of perusal 
bj’- any surgeon contemplating an attack on these organs. 


Diagnostic chirurgical. By \V. M. Stern, Ancien Interne des Hopitnu.x dc Paris, .Mcnibre 
Correspondant de la Soeiete de Chirurgie. Eighth edition. Medium Svo. Pp. 1238, 
with 073 illustrations, some, in colour. 1927. Paris ; Gaston Doin et Cie. Paper 
covers. Fr. 130. 

In this, its eighth, edition. Diagnostic chirurgical has been entirelj' recast. The 
plan of the book is that on each region of the body there is a chapter showing 
how one ought to examine that region : then several chapters on differential 
diagnosis. There are no unnecessary details ; clarity and precision have been the 
objects throughout. Supplementarj'- methods of examination, such as laboratory 
and radiological examinations, are added when it is necessary to clear up a doubtful 
diagnosis. In addition there is a very detailed alphabetical index. 

This book is intended chiefly as a reference book for those practitioners who 
have not the time or inclination to read a large text-book. 


Physical Signs in Clinical Surgery. By Hamieton Bailey, F.R.C.S., Surgeon, Dudley 
Road Hospital, Birmingham, etc. Medium Svo, Pp. 217, with 201 illustrations, some 
in colour. 1927. Bristol ; John Wright & Sons Ltd. 21s. net. 

This is an admirable book, not too big, which consists of a series of demonstrations 
of the physical signs of clinical surgerj'. Plwsical methods of examination must 
always remain the main channels by which the diagnosis is made in medicine and 
surgery ; too much attention cannot be given by students to learn these methods 
in the early stages of their life’s ivork, AVe can recommend the book to all students. 
It is perhaps to be regretted that the price is 21s., which may prevent many students 
from buying it. It is verj’’ ivell illustrated, almost too profuselj^ and it might be 
possible to reduce the price by reducing the number of pictures, some of which 
seem unnecessary. 


Minor Surgery. Bv Arthur E. Hertzler, M.D., F.A.C.S., , 

M.D., F.A.C.S., Chief Resident 
with 438 illustrations. 1927. 


Haistcau 


_ _ Chief Surgeon 

Hospital ; and Victor E. Chesky, A.B 
Halstead Hospital. Medium Svo. Pp. 5G8, 

Henr3^ Kimpton. 42s. net. 

It is rather difficult to reconcile this book of 5G8 pages, price 42s. net, with its 
title of Minor Surgery, and it Is equally difficult on reading the text. In ic 
preface it is stated that it has been prepared with the idea of helping the dispcnsarj 


net. 


.Surgeon, 
London : 
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student with what he sees in tlie out-patient clinic. Xo reference to pathology- is 
made because the book is intended to be entirely a practical one. It does not 
appear to be any great improvement on the many books on minor surgery which 
already exist. __ 

Le Cancer du Nez, des Fosses nasales, des Cavltes accessolres du Naso-pharynx. By 
Georges roRT.u.\NX, Professeur de Clinique oto-rhino-laryngologique a la Faculte de 
.Alt'dccirie de Bordeaux : and Hexbi Retrouvey, Oto-rliino-laryngologiste des Hdpitaux 
de Bordeaux. Svo. Pp. 080. with 248 illustrations. 1027. Paris: Gaston Doin 
ct Cie. Fr. 150. 

Tins is one of a series of works on regional malignant disease, and presents an 
extremely detailed and up-to-date review of the subject. The book is divided into 
three distinct sections : cancer of the nose, the nasal passages and accessory sinuses, 
and the nasopharx'nx, respectively. In each section the pathology, symptomatology, 
differential diagnosis, and treatment arc dealt with in great detail. Thus, under 
treatment, in addition to the description of operative methods, the use of diathermy, 
radiotherapy, etc., is fully described. An important feature is the presentation of 
results of the various methods of treatment under review. The work is a large one, 
and, since there is an entire absence of irrelevant matter, it will be realized that 
the subject has been brought fully up to date. Illustrations are numerous and 
excellently produced, covering the general pathologj’, histologx', anatomy, and opera- 
tive detail. A full bibliography is given. A^liile the great detail prevents its being 
pleasant reading for the odd half-hour, we can cordially recommend it as a most 
valuable book of reference to the rhinologist and general surgeon. The general 
standard of printing, paper, and illustration is so high that it deserves a better 
clothing than the paper cover so loved by the continental publisher. 


La Pratique chlrurgicale illustree. By Victor Pauchf.t, .-\ncicn Interne, Laureat des 
Hopitaux de Paris. Fasc. XI. Royal Svo. Pp. 209, with 275 illustrations drawn 
from nature by S. Dupret. 1927. Paris: Gaston Doin et Cie. Fr. 55. 

In this volume Victor Pauchet has contributed articles on penetrating ulcers of 
the stomach and duodenum, cxcostomy for obstruction, carcinoma of the hepatic 
flexure, strangulated femoral hernia, diverticula of the bladder, and splenectomy. 
These articles maintain the high standard reached in pre\dous volumes, and the 
illustrations of Monsieur S. Dupret more than suffice to explain the text. Georges 
Liebault writes on antral suppuration, L. Berard on gastrostomy for carcinoma of 
the oesophagus, E. Villard on choleeysto-gastrostomy for obstruction of the common 
duct. Pierre Mornand nTites on the operative treatment, and .Auguste Becart- on 
the injection treatment of varicose veins, and the latter also contributes an article 
on blood transfusion. Al. Hautefort describes a modification of Choparfs operation, 
the essential feature of which is to utilize the ex-tensor tendons to overcome the 
heel-tilting action of the tendo .Achillis. This is accomplished by diiUing a hole 
tbrough the head of the astragalus to pass the tendons through. 

This volume, like its predecessors, will repay perusal by operating surgeons, 
who will find many useful hints, some ingenious methods, splendid illustrations, 
and but little to criticize. 


Guy's Hospital Reports. Edited by .Arthur F. Hurst, 5I.D., Vol. LXXVII (Vol. VH, 
Fourth Series), Xos. 3 and 4, July and October, 1927. Medium Svo. Pp. 253-502' 
illustrated. 1927. London : Lancet Ltd. Double number 25s. net. ' 

Tins volume of Guy's Hospital Reports is the Bright Centenary number, and con- 
tains a number of articles which are interesting to the historian and the clinician. 
One of tliese articles — " Surgical Treatment of Chronic Bright's Disease : Decapsu- 
lation of the Kidneys", by John Fawcett. Consulting Physician to the Hospital 

is of great interest to surgeons. Dr. Fawcett gives a resume of the surgical treat- 
ment of chronic parencliymatous nephritis ; he says that it is astonisldno. but a 
fact, tliat surgery is of considerable value in a carefully selected ease. The m-oiip 
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most favourable, according to him, is that in which, despite prolon<^ed trcatincnf. 
there is persistent and considerable oedema accompanied with a lar^e quantity of 
albumin and casts— the group commonly known under the title of ‘chronic paren- 
chymatous' or ‘tubar nephritis. 


St. Bartholomew's Hospital Reports. Edited by ^V. JIcAdam Ecci.ks, Sir Tiiom.xs 
Hordkr, Bart., K.C.V.O., Sir Bernard Spilsrurv, "W. Langdon Brown. 
Girling Ball, and Geoffrey Evans. Vol. LX. Bemv Svo. Pp. 20:5 + xxviii* 
1927. London : John Murray. 21s. net. 

Tun present volume is chiefly devoted to radiation. The article by Dr. Levitt on 
deep X-ray therapj% and that b}' Dr. Hopwood on the physical aspect of radium, 
are followed by ^ a chapter by Dr. Canti on the effect of irradiation on tissues 
which is the basis of his well-known film. Geoffrey Keynes' brief statement as to 
what has been done in the radium treatment of carcinoma of the breast does not 
enable us to draw any practical conclusions ; but Dr. Donaldson's article on the 
radium treatment of carcinoma of the cervix, though dealing with a relatively small 
number of patients, does at least sugge.st that this line of treatment is worthy of 
more extended application. Mr. J. P. Ross contributes a most helpful and well- 
balanced chapter on cholecystography, from which it is clear that this method of 
diagnosis is not of very "wide application or of great clinical value. 


Au Seuil de la Ghirurgerie. By Emile Forgue, Brofesseur de Chirurgie dc Clinique 

Chinu’gicale ii rUniversite de IMontpellier, etc. Medium Svo. Pp. 220. 1927. Paris: 

Libraire d'Oetave Doin. Fr. 18. 

Professor Emile Porgue, of Montpellier, has done well to publish this little volume 
of essays and addresses upon subjects which are not dealt ivith in the ordinary text- 
books of surgerj' and whicli are yet of importance to everj- student ivho ivishes to 
practise his art as a profession and not as a business. Professor Forgue deals with 
the subjects of “ Empirics and Surgeons ”, “ The Relations of Medicine and Surgery ". 
“ On the Sanctity of Life”, “On the Moral Law as it applies to Surgery”. “On 
the Responsibility of the Surgeon to his Patients ”, and on “ Euthanasia “. In 
these essays he outlines the problems which confront French surgeons, more especi- 
ally those wlio practise in the provinces, and we learn incidentally how greatly they 
differ from those ivhich hai'e to be solved by his English brother. The French 
peasant still has an innate liorror of a hospital and an ill-concealed opposition to 
all surgical procedure. This feeling has been lived down in England, and every 
class is only too eager to go into liospital when any question of a surgical operation 
arises ; in France the influene'e of the family is against such admission even in tlie 
most serious eases. 

Professor Forgue is ivell read both in English and German, and on several 
occasions he quotes with approbation the opinions of Sir James Paget. Where all 
is good, perhaps the least good is the address on euthanasia, M’hich is treated of in 
a philosophical rather than a practical manner. As w'ith manj" French books, there 
is onK a short table of contents and an entire absence of index. 


Tlie Injection Treatment of Varicose Veins. By A. LT. Douthwaite, M.D., i\I.R.C.P.{Lon(l.). 

Crown Svo. Pp. 39 -p viii. 1927. London ; H. K. Lewis & Co. Ltd. Limp covers. 

3s. net. 

This little book aims at introducing to the general practitioner the method of 
treating varicose veins by the injection of sclerosing fluids. The author 
claim originality, but follows GenexT-ier in using a solution of quinine and uret uinc, 
which he has found to give satisfactory results. We feel that the hook would be 
more likely to achieve its purpose were fuller details given as to the number o 
injections normally required and the average length of the treatment, some c e ai s 
of the author’s cases would be valuable as forming a basis for prognosis. icre 
an adequate index and a small bibliography. 
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and liis son J ohn in the second and subsequent editions ; partly a series of 
more elaborated chapters, some of ■which gi^'e details of his own experiences 
We learn from the book that most of his surgery was the result of militarv 
service, that it was not -s^ery extensive, and that lie was somewhat timid. He 
was an honest, straightforward person who had as hearty a hatred of quacks 
and unlicensed practitioners as Gale and Clowes. Thus, in answer to the 
question, “ What method is to be observed of the Chirurgiau in working his 
operations ? ” the answer is, “ First to know the disease, next to do the opera- 
tion as soon as may be, surel}', without false promises or deceit to heal thinrrs 
that cannot be healed, for there are some, who i-oid of knowledge and skTil 
promise for lucre to heal infirmities being ignorant both of the disease and the 
remedies thereof. These faults be often committed of some who, usurpiim 
the name of Chirurgian, being unworthy thereof, hai'e scarce the skill to cut 
a beard which properly pertaineth to their trade." 

There are many interesting chapters, and not the least is that dealing 
with the tonsils. It is headed, “ Of the Tumor of the Amigdalles, called by 
the Greeks Parischimia and by Latines Tonsillai’h in which the operation 
of tracheotomy is described. After detailing the symptoms and constitutional 
treatment he says : “ If it aposthume [suppurates], as often happeneth, it must 
be opened with a lancet, if the tumor doth so augment that the sick is in 
danger to suffocke then thou shalt make incision on the trachearter, betwixt 
the third and fourth ring, cutting only the membrane that holdeth them 
together and not the proper substance of the cartilage, so the air shall avoid 
[escape], put in a tent of silver that is hollow into it till the inflammation 
be past, thereafter close up the wound. This was practised by Andrew Scot 
one of the King of Scotland’s Chirurgions in Paris most cunningly. To do 
this operation thou shalt hold backward the patient’s head, lift up the skin 
with the hand and cut it in length, so the membrane shall be discovered, then 
make your incision with a bistouxle in the said place ; during which time, use 
externallj’’, medicaments about the neck that ai’e made of barley flour, lint seed 
and fenegrec as shall be found most expedient according to the degree of the 
malady. This operation of incision is veiy dangerous if it be not well made 
by reason of the flux of blood which often doth happen as also for the ncn’cs 
which pass that waj^. I cured an apothecary in Paris after tliis method and 
he healed.” 

Speaking of pleurisj^ he says : “ If by these remedies the pain doth not 
cease, neither that ye perceive any evacuation of the humour, neither by the 
mouth, urine, nor fundament it is to be suspected to turn into Empiem which 
is a collection of matter between the ribs arid the region of the lights, some- 
time Avith corruption hereof, for the Avhich ive make incision either by cautery 
or lancet but rather by the cautery, for neither doth it close so soon, nor is 
so dolorous. The opening shall be between the third and fourth of the true 
ribs, beginning at the nethermost and so counting upivard, si.x inches from 
tlie ridge of the back. If ye see tumour eminent in any jAsice of the thorax, 
open it in the most conimnient place. When it is open put in a hollow tent 
either of silver or lead. Let not all the matter aA’oid at one time, but little 
bv little as other apostumes.” Ten years later he adds in the second edition : 
■“ This cure is rare and seldom practised, yet after this method I did cure .John 
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Buchan, jMaister of the Song School in Glasgow, who was heavily grieved 
with a watery or congealed humor collected under the sternum.'’ 

As regards tumours in the scrotum he recognized encysted hydrocele of 
the cord, for he says : “ The signs are, the tumour is clear and hcconieth 
long, still in one estate, not painful heavy, sometime hard and is known bv 
holding the cod between thee and the candle and being enclosed in mem- 
branes it appeareth to be a third testicle. As for the cure you must make 
incision in the side of the Codde, eschewing the testicle, put a tent in it and 
dress it twice a day, keep it open till the humor be evacuated, use remedies 
anodious [anodynes] for to appease the dolor and cicatrise it as other wounds.” 

Lowe was greatly in advance of his time in describing an operation for 
the relief of strangulated hernia. The operation for the cure of reducible 
inguinal hernia was often done, but even two hundred years later the unfortu- 
nate patient with a strangulated hernia was allowed to die unrelieved. 
Speaking of an intestinal rupture Lowe says : “ The signs are these ; — there 
cometh inflammation and the more ye press to reduce it, the inflammation is 
the greater, so it changeth the colour which is an evil sign, swooning and 
voyding of matter at the mouth are evil signs, and if the intestine be not 
reduced the patient dieth which happeneth through the narrowness of the 
dilatation. As for the cure, first rub the codd with oil of camomile and lay the 
sick on his back in such sort that his arse be higher than his head, reducing 
with thy hand' little by little, pressing most on the place where it descended. 
If the faecal matter let [prevent] the reduction use the remedies set down in 
Bubonocele and clysters to discharge the intestine ; if by these remedies the 
intestine do not reduce but the matter wax hard with great dolor, ye shall 
make incision in the upper part of the cod, eschewing the intestine, thereafter 
put a little piece of wood up by the prolongation of the peritoneum near the 
hole of descent, the piece of wood must be round on one side and flat on the 
other, whereon ye shall make the rest of your incision and rub the descent 
with a little oil, so it shall easily reduce. If then it reduce not, the peri- 
toneum must be incised and use the cautery Gastrographick and handle it as 
other wounds. This operation must not be used but in great necessity and 
when the sick is strong, prognosticating still of the danger ne fefellisse aut 
ignorasse videaris.” (It is clear that he was possessed of the native Scottish 
caution.) “ Being reduced it must with bandages and astringent fomentations 
bee retained.” 

Lowe did not hesitate to recommend operations for the cure of varicocele 
and of varicose veins. “ The signs of varicocele are, the repletion of the veins, 
sometime few in number, sometime many wrapped together like a vine branch, 
soft in touch and returning into the belly by pressing on the didyme. The 
judgments [signs] are it is without dolor, most dangerous and difficil to be 
cured. The cure shall be first purging the body of melancholick, then bleed if 
need be, thereafter make incision on the scroton the breadth of two finger.s 
in the place of the ■\mrix, thereafter make pass a needle with double threa( 
under the varix one in the upper part of the wound, another in the lowei part, 
leaving an inch betwixt, then open the varix and evacuate the humor con- 
tained ; if there be any moe do the like, that done knit the thread and iianc c 
the wound as others.” 
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The chapter on varicose veins is equally good and practical. It is headed, 
“ Of the tumor in the veins of the legs called Varica;". “ Varix is a dilatation 
of the vein greater than natural, vhich happeneth in divers parts of the body, 
as temples, belly, under the navel, on the testicles and matrix but chiefly in 
the legs, which is sometime one vein, sometime divers together, frdl of thick, 
burnt, melancholick blood letting [preventing] action of the place. The cause is 
abundance of the melancholick humor, vehement exercise as leaping, vTCstling, 
carrying of great burthens, strokes, falls, torments and such like. The signs 
may be seen by the greatness of the veins, which common!}* are blacker than 
the natural : The judgements, those that are intern are incimable and not to 
be touched. The cure is diversely set down by divers authors, some counsel to 
incise them in divers places according to the circumvolution and let them 
blood, then to close up and bind the wound as in other bloodings, resting that 
da}’ and if they swell again do the place with a little ink the skin above the 
■\'ein, thereafter take up the skin with thy hands and incise in the midst thereof : 
then let it go, that the vein may be seen and pass two needles as in the varicose 
hernia. Let it bleed a quantity and knit it. Let the thread fall off of itself 
without drawing it by force and cure the wound as others." 

We are indebted to Jlr. Annan, of Glasgow, for the photograph of the 
monument of jMaister Peter Lowe in St. Mungo's churchyard. 
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PERITONEAL LYMPHATIC ABSORPTION : 

AN EXPERIMENTAL INVESTIGATION TO DETERMINE THE 
VALUE OF LYMPEIATICOSTOMY.* 

By K, PATERSON BROWN, 

ASSISTANT SURGEON TO THE ROYAL INFIRMARY, EDINBURGH. 

Ix 1922 Costaini first introduced his procedure of drainage of the thoracic 
duct — tymphaticostomy — as a means of treating severe cases of acute peri- 
tonitis. It Avas based on a series of experiments carried out on dogs sufferintr 
from experimentally produced peritonitis. The primary lesion Avas set up by 
ligating the appendix and meso-appendix, and it Avas found that this produced 
AA'hat AA'as claimed to be a lethal peritonitis. In a series of 7 dogs the appendix 
and meso-appendix Avere ligatured and the thoraeic duct AA'as drained ; 3 of 
these dogs recoA'ei-ed. In a further series of 11 dogs AA'ith peritonitis the 
thoracic duct Avas ligated ; in 4 of these dogs recovery ensued, and in each 
of them a thoracic duct fistula had dcA’-eloped. BelieAung that the escape 
of toxic material from the thoracic duct AA-as the essential factor in the 
recoA-ery of these animals. Costain applied his procedure to patients suffering 
from acute generalized peritonitis, and in his paper he quoted the case of one 
patient aa’Iio recoA'ered. 

At first sight this method of treatment is attractir^e, and it has been 
adopted by a number of sui'geons Avith Amry A'arying results, Similarl}^ experi- 
mental results haA'C A'aried gi-eatly. Cox and Bell,^ LcAvin and Gopher,® and 
JIcGuire* haA'e all carried out experiments A'ery similar to those of Costain, 
but IiaA'e failed to obtain his results. McGuire injected cultures of Bacillus 
prodigiosus into the peritoneal caAuty of dogs, and in only one case AA'as a 
positWe culture obtained from the thoracic duct. Williamson and BroAvn,® 
using the same organism, obtained a culture from the duet in 4 out of 8 
animals. 

The end-results in cases of acute peritonitis are A'ery A'ariable. Patients 
almost ill extremis Avill make a rapid recoA'ery after the primary lesion is 
dealt AA'ith and the peritoneal caAuty drained, AA'hile others, apparently less 
seriouslj'^ ill, fail to respond to operatiA'C treatment. It is thus impossible 
at the present time from a small series of cases to assess the true A'alue of 
lymphaticostomy on a purely clinical basis. 

In the light of this conflicting eA'idence* both clinical and experimental, 
it seemed possible that a study of the lymphatic drainage of the peritoneal 
caA'ity AA’ith particular reference to the passage of peritoneal effusions along 
the thoracic duct might throAA' some light on the A'alue or otherAvise of this 
ncAv technique. 


* From the Department of Surgerj', University of Edinburgli . 
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EXPERIMENTAL RESULTS. 


The experiments upon wliieh this paper is based were carried out in 
rabbits, eats, and dogs. Tlie fluid injected was 2 per cent colloidal silver in 
saline, a solution which had been used previously by Bolton® in similar work. 
This solution is particularly suitable as it is 


only absorbed by the lymphatics. It stains 
the lymphatics and glands brown or black 
according to the length of time it has been 
in contact u-ith the tissues. Alt the experi- 
ments were carried out under anscsthesia. 
In the case of rabbits, urethane was used 



chieflv, but in some cases intratracheal ether 


was administered. The larger animals were 


alwavs anaisthetized with ether. At the end 


of the e.xjseriment the animals were killed 
with chloroform. 

Group 1. — Injections of 2 per cent col- 
loidal silver into the peritoneal cavity of 
rabbits. The animals were killed at periods 

Fig. 3S3. — Rabbit. The lymphatics arc seen 
passing from the diaphragm into the thoracic duct, 
which is deeply stained and can be traced up to the 
neck. Tlie branching of the duct in tlie neck is 
more complex than is usually seen. Xote the small 
stained gland to the right of the spine. Tlie upper 
drawing sliows the appearance at the root of the 
neck on the left side two minutes after injection. 

varying from ten minutes to two hours after 
injection. The amounts injected varied from 
40 c.c. to 10 C.C., but the results obtained 
were tlie same, regardless of the amount of 
fluid injected. 

Fixdixgs. — The findings in this series 
were as follows : — 

Diaphragm. — Tlie staining was veiy- uni- 
form. The central area was almost black ; 
immediately to the right of this the staining 
was less dense but still well marked, while 
to the left it was much less evident. Tliis 
was so, even when the injection was made 
under the left cupola of the diaphragm. 
Passing from the diaphragm three or four 
main lymphatic vessels could be traced to 



their junction ivith the thoracic duct. One of these vessels came from the 
left side and the remainder from the right {Fig. 383). At the extreme 
lateral margins of the diaphragm a well-stained h-mphatic vessel could 
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always be traced fonvards to its junction witli the internal maminavv 
lymphatics. 

Internal Mammary Lymphatics . — ^These lymphatics, passing up on the 
deep aspect of the sternum, rvere stained by the colloidal sih-er within ten 
minutes of the intraperitoneal injection. 'NA^ien traced upwards the}' avcic 
found to drain into a number of glands situated in the region of the first 
intercostal space. In many cases lymphatics could be seen passing from 
these glands to the right and left eervical ^-eins, quite distinct from the 
thoracic duct. 

Thoracic Duct . — The duct was always deeply stained and could be traced 
up to its junction with the left cervical vein. The greater part of the sih-cr 
appeared to reach the duct from the diaphragm, as that portion of the duct 
lying between the receptaculum chyli and the junction of the three diaphrag- 
matic lymphatics was less deeply stained than the part abo^"e. Passing from 
the duct as it lay on the posterior thoracic wall were several small lymphatic 
vessels wliieh drained into l}miphoid nodules scattered irregularly on each 
side of the vertebral column. The receptaculum chyli became stained much 
more slowly than the duct, and the silver appeared to reach it by wa}' of the 
reti’operitoneal lymphatics. 

If the thoracic duct was ligated previous to the intraperitoneal injection, 
the duct became distended with colloidal silver up to the point of ligature, 
while the internal mammary lymphatics were much more deeply stained tlian 
usual. These lymphatics evidently took on the function of the ligated duct 
so far as absorption from the peritoneal cavity was concerned. 

Group 2. — Injections of colloidal silver into the peritoneal ca^'ity of 
rabbits, a thoracic duct fistula having previously been made. 

Findings. — Within two minutes of the injection the silver was dis- 
charging from the fistula in the neck, and continued to do so until the animal 
was killed. 

In this series of experiments an attempt was made to determine the 
essential factor in promoting the flow of chyle through the thoracic duct. 
Though the results were inconclusive they ma}^ be referred to briefl}^ 

Costain states that there is a suction force on the thoracic duct owing to 
the venous blood passing its opening. This is evidently of little importance ; 
otherwise complete division of the thoracic duct would tend to stop the flow, 
which is the reverse of what is found both clinically and experiinentall}'. 
Respirator}’’ mo^^ement is also, considered to be responsible for the flow along 
the duct. “ With each respiration there occurs a temporary negative pressure 
within the thorax which draws the chyle from the abdominal cavity. To 
determine the true, effect of respiration, colloidal sih^er was injected into a 
rabbit, the thorax having been laid ividely open previously under inti’atrachcal 
ancestliesia. The ■\yhole'. of the thoracic wall on both sides was removed, only 
the sternum and the attachments of the diaphragm being left intact. Under 
these conditions it was possible to observe the duct throughout its thoracic 
course, and it was found that there was no delay in the appearance of the 
dye; within thirt}’’ seconds of its injection the lower part of the duct vas 
stained by the silver and it rapidly discharged through the fistula in the neck. 
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From these findings it would appear tliat there is some propulsive action 
foreing the chyle up the duct, and it may be that the diaphragm plays an 
important part. 

In sei-eral rabbits, with the duct divided in the neck and the thorax 
widely opened, both phrenic nerves were divided. This procedure caused 
a definite delay in the appearance of the sih'er, but within ten minutes 
the duct was well stained. This experiment does not, however, rale out 
diaphragmatic action, as the phrenics are not wholly responsible for the 
supply of the diaphragm and their division does not stop all diaphragmatic 
movements. 

Group 3. — Intraperitoneal injections of colloidal silver in cats and dogs. 



A 


Fig. 084. — Cat. The sternum has been turned aside to expose its deep aspect. 
Xote ; A, Tlie inteinnl mnmmai>’ lymphatics ; B, TJw gland ; C. Tlie elTerent lympli- 
atics passing from tne gland to the veins at tlie root of the neck. All these stnictures 
are stained by the colloidal silver. 


Findings. — The peritoneal lymphatic absorption in these animals was 
found to be totally different from that occurring in rabbits. No staining of 
the thoracic duct took place until two hours had elajised, and then only faint 
traces of the dye could be seen at its lower end. The diaphragm showed 
definite staining within thirty minutes of injection ; but this was ner'er well 
marked, and lymph-vessels were never seen passing back to join the duct. 
Tlie diaphragmatic lymphatics drained directly to the internal mammarv 
lymphatics, which were always well stained within half an hour of injection. 
As in the rabbit, these lymphatics drained to lymph glands on the deep aspect 
of the sternum and from there efferent vessels could frequentlv be traced to 
^•cins at the root of the neck. These vessels had a very variable distribution ; 
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tliey opened into the blood-stream direetlv and not bv the tlioracic duet 
(Fig. 384). 

In several cats colloidal silver was injected directly into the bowel wnl]. 
FoUo^ymg this the dye could be seen sti-eaming down the mesenteric 
lymphatics, and ivithin a few minutes it appeared in the tlioracic duct 
previously exposed in the neck. On killing the animal the mesenteric 
lymphatics were traced to glands situated on the upper part of the posterior 
abdominal Avail, and from them lymphatics passed to the receptaculiim ehvli 



Fig. 38 o . — Cat. At three points (a) injections hove been made info the hove! nail. 

Note : B, The lyrnphatics passing down the mesentery to a gland (C)_ on the posterior 
abdominal wall. This gland was abnormally enlarged previous to the injections, but it 
shows dednite staining. The receptaculiun chyli (D) and the thoracic duct (E) arc 
distended with colloidal silver. 

(Fig. 385). In none of these experiments Avere the internal mammary 
lymphatics stained. 

Group 4. — Post-mortem findings in a dog dying of acute generalized 
peritonitis. 

Findings. — T he abdomen contained a large quantity of puiiilent fluid 
Avhich had spread throughout the peritoneal caA-itA'. Examination of the 
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thorax showed tliat the glands on the deep aspect of the sternum, into which 
tlie internal mammary lymphatics drained, were veiy markedly enlarged and 
congested (Fig. 386), while the thoracic duct and posterior mediastinal glands 
showed no abnormality. 

Group 5. — Removal of the omentum and observation of the rate of 
absorption via the thoracic duct in rabbits. 

Findings. — If the animal was killed fifteen minutes after injection, the 
diaphragm was only slightly stained, only the lower part of the duct contained 
colloidal silver, and the internal mammary lymphatics were unstained. If the- 
animal was allowed to live for longer periods, 
the staining was present as in Group 2 but was 
not so well marked. 

As removal of the omentum usually resulted 
in some hremorrhage into the peritoneal cavity, 
it was thought that this might cause delay in 
absorption, and therefore in another series of 
rabbits a vessel was allowed to bleed into the 
peritoneal cavity and the colloidal silver was 
then injected. It was found that this produced 
delay exactly similar to that noted when the 
omentum ivas e.xcised. 

Lijections made directly into the omentum 
never resulted in staining of the duct or other 
lymphatics, and it would appear that it plays 
little part in the lymphatic absorption from the 
peritoneal car-ity. 

Group 6. — Effects of alteration in position 
on K-mphatic absorption. 

Dandy and Romitree' har-e shown that 
absorption by the blood-stream varies in different 
areas of the abdomen. They find that 15 per 
cent less of the dye injected is absorbed from 
the peh-is than from the upper abdomen. 

lAlien rabbits were put in the Fowler position 
and silver was injected, it was found that there 
was practically no alteration in the rate of 
absorption, owing to the fact that the fluid passed 
very rapidly to the upper abdomen. If, Iiow- 
ever, special precautions were taken to ensure that the silver was injected' 
directly into the pelvis and the animal was kept in the vertical position, there 
was a definite delay in the appearance of the colloidal silver in the thoracic 
duct. At the end of one and a half hours, staining was well marked up to 
the level of the kidneys, and there was a minute trace under the diaphratmi. 
The diaphragm, thoracic duct, and internal mammarr* lymphatics were 
unstained. On the posterior part of the central portion of the diaphragm a 
small nodule, stained brown, was seen, and on section this was found to be 
a lymphoid nodule containmg colloidal silver. 



Pic. 3SC. — Stemiim of dog, 
shoTFing numerous enlarged ancL 
congested lymphatic glands ly- 
ing on the deep aspect of the 
upper part of the sternum. 
Tliere were no pathological 
changes in the posterior part 
of the thorax. 
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SUMMARY OF EXPERIMENTAL FINDINGS. 

1. In rabbits, absorption takes place very rapidly by the Ij^inphatics of 
the upper abdomen and especially by the diaphragm, although retroperitoneal 
lymphatics play a subsidiary part. The main path of absorption is by the 
thoracic duct. 

2. In cats and dogs, absorption bj'^ the thoracic duct from the peritoneal 
ca-^dty is a very slow and unimportant process. The function of the duct is 
to drain the chyle from the intestines. The internal mammary lymphatics 
are stained early and drain to the anterior mediastinal glands. 

3. The omentum plays little, if any, part in the actual lymphatic absorp- 
tion from the peritoneal cavity. 

4. The paths of lymphatic absorption in cats and dogs are in certain 
respects similar to those of man. 

This last statement requires proof, and in support of it maj" be quoted 
certain observations made by Durham® ; — 

In a study of 30 fatal cases of peritonitis in man he found the anterior 
mediastinal glands swollen, congested, and containing organisms. (Compare 
case of dog in Group 4.) 

In one case of ruptured tubal abortion the same glands were found to be 
distended with blood. 

Very seldom har^e organisms been found in the chyle from the tlioracic 
duct. 

In three fatal cases of peritonitis where the anterior mediastinal glands 
showed no changes the omentum was adherent to the anterior and lateral 
jrarietes, thus cutting off the diaphragm from the infected area. 

CONCLUSIONS. 

From all the above observations two facts would appear to emerge : — 

1. The fact that no other observer has been able to obtain Costain’s 
experimental results is explained, because there is little absorption by way 
of the thoracic duct in cats and dogs. 

2. Lymphaticostomy cannot be recommended as a procedure holding out 
any hope to patients suffering from acute peritonitis. 

I am much indebted to Professor D. P. D. Wilkie for his helpful advice 
and criticism, and to Mr. John Grieve for the illustrations. 
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Being impressed, in 1920, by Waugh's* claims for the success of the treatment 
of right-sided ptosis by right colopcxy, I decided to form a personal estimate 
of the A-alne of this method. The inA'cstigation soon assumed broader lines, 
and included a study of abnormal intra-abdominal membranes and their 
relation to ptosis and stasis, and also an estimate of the importance of abnormal 
mobility and prolajise of the ascending colon and caecum as a factor in the 
causation of various abdominal conditions. 3Iy endeavour throughout has 
been to base my conclusions not on theoretical grounds hut on the anatomical, 
pathological, and more especially the clinical conditions and results. 

h or the aa hole-hearted co-operation of my assistants and A'arioiis radio- 
logists I am more than grateful. My thanks are also due to many ‘family 
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-doctors’ the ultimate judges — wlio, ■welcoming any form of treatment which 
■would offer their most troublesome patients a reasonable chance of eurc, 
Jiave been only too -willing to keep me informed of the progress of tlicse 
patients after operation. 


I. ANATOMICAL AND PATHOLOGICAL CONSIDERATIONS. 


1. ABNORMAL INTRA-ABDOMINAL BANDS OR MEMBRANES: 
THEIR ORIGIN AND THEIR RELATION TO PTOSIS AND STASIS. 


There are several well recognized, and not uncommon, Imnds or membranes 
found in definite localities of the abdomen about the origin and significance of which 
there has been great difference of opinion. Lane,-- ■*. ^ to whom great credit is clue 
for his pioneer work, is of the opinion that they are acquired and ‘evolutionary’ in 
origin, being ‘a mechanical sequel to the assumption of the erect position’. He 
believes that a measure of stasis, due to erect posture and increased bj' faulty habits 
in childhood or by frequent pregnancies, results in delay in the faecal current; that this 
is first noticed iii the pelvic colon, and extends to the whole of the large bowel, with 
resulting dilatation and prolapse of the caecum and the ascending and transverse 
colons. The result of this is, he holds, in the ‘vigorous subject’ the formation of bands. 
These are formed by the drag of the dilated prolapsed bowel on its mesenteric attach- 
ments, causing a ‘peritoneal reaction’, the result of what he calls “crystallization of 
the lines of strain.” This is at first merely a streak or ‘fine condensation’ on the 
surface of the mesentery, but soon spreads to the bowel itself, and ultimatelj' becomes 
a distinct membrane which is separated from the mesentery e.xcept at each end. 
These bands, which are thus considered to be due to the “ effort of the organism to 
meet an abnormal loading up of the bowel because of a distal obstruction”, may at 
first serve a beneficial purpose by supporting the loaded bmvel and thus enabling 
it to “perform its function to the best of its capacity and not to prolapse Later, 
however, they tend to cause obstruction by diminishing its lumen, partl3’’ bj' angula- 
tion and partly b;;' axial rotation. He states, further, that this does not take place 
until the bands ‘begin to contract’, but at the same time saj^s that “ no one familiar 
with their appearance, structure, or mode of development could regard them as 
inflammatory”. 

The view that these bands are inflammatory in origin, originallj’- suggested b}' 


Jackson,® and later supported by Morris,’’ Gerster,® Hertzler,® Hofmeister,*® and 
Pilcher,^^ can be dismissed if only by the ‘astonishinglj^ regular anatomical character 
of the best examples’. (H. M. W. Gray and Anderson.^®) In support of this one 
may also refer to the linear distribution of the vessels, which is quite unlike the 
radiating arrangement seen in inflammatorj^ adhesions, and also to the fact that 
these thin membranes are not found along the line of the mesenteric lymphatics. 

In refusing to accept the theory that they are congenital in origin, Lane quotes 
the results of Chappie’s examination of 52 newlj"-born foetus. Chappie could find 
no trace of “bands similar to those present in the adult”. Against this must be 
brought the results of Eastman,” Flint,” Connell,” Pringle,” and Reid,” who show 
conclusively that the membranes are frequentl}' present at birth. 

H. M. W. Gray and Anderson give a much more reasonable and logical explana- 
tion of their origin by attributing them to excess, or in some cases failure, of develop- 
mental physiological fusion or absorption of membranes whieh exist in embrj’o. 
The fact that the sj'mptoms connected with these membranes assert themschys 
usually for the first time in adult life cannot be used as an argument against their 
congenital origin any more than the late appearance of an inguinal hernia is evidence 
against the congenital origin of the sac. That the membranes often exist uithou 
any symptoms is rather in favour of than against the probability of a congenita 
origin. Tjwrell Gray,” also, referring to the gradual fi.xation of the colon in its 
evolution in man, suggests that these membranes represent variations in the process 
of mesenteric fusion and fixation in transitional types. In the detailed desenp lo 
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of the various membranes seen in my cases their developmental origin will be repeat- 
cdlv substantiated, and it may, I think, be taken as established beyond doubt that 
theV are conf^enital and developmental, not acquired or inflammatorj-. 

Just as 'there has been mueh controversy regarding their origin, so has there 
been great diversity of opinion regarding their relation to the occurrence of ptosis 
and stasis. The two problems are interdependent. 

As alreadv stated. Lane holds that the occurrence of the membranes is secondary' 
to stasis and ptosis ; but this explanation cannot be accepted if the membranes are 
acknowledged to be congenital. Walton** considers that the membranes are merely 
variations m the normal development, and usually give rise to no sjTnptoms. Wiile 
not agreeing with this description of their character, H. JI. tV. Gray and Anderson 
admit that there arc great variations in the effect produced. This may be due not 
merely to the variety ^f organs implicated, but also to the actual method of attach- 
ment of the membranes. 

It is generally accepted that what may be described as a ‘faulty body formation", 
although occasionally congenital, is much more commonly an acquired condition. 
Smith,** Goldthwait,** and Rovsing** have described two t 3 'pes, the ‘-s-irginal" and 
the "maternar. In the former the patient, rvho as a child was probabh' taller than 
normal, is thin and poorlv de^'clopcd : the thorax is narrow and shallow, wth a small 
epigastric angle : the upper abdomen is also narrow and the waist long ; the shoulders 
are” round and the lumbar curve is diminished ; the abdominal muscles are weak. 
These conditions are usuallv due to want of proper food and suitable exercise, 
and are found more commonl\- in girls than in boj-s. In the maternal t\-pe the 
thorax may be normall.v developed and the upper abdomen wide, but the abdominal 
muscles have been stretched b\- frequent pregnancies and the lower abdomen is 
prominent : the lumbar curve is lost, and in man\- cases there is loss of weight. 

It is verv dilTicult to saj’ what constitutes an abnormallj’ low position of the 
viscera. Brvant.** c.xarnining post mortem 290 subjects who had exhibited no 
s.vmptoms of visceroptosis, found that in 10 per cent there was extreme ^^sceroptosis 
and that in onl.v 42 per cent was there none. As long ago as 1SS5, Treves,** 
examining 100 subjects, found that in 26 per cent there was some degree of mobilitj- 
of the ascending colon due to persistence of its fcctal mesenterj-. 2so one, again, 
who is accustomed to seeing nianj' opaque-meal examinations can doubt for a 
moment that some degree of prolapse and mobilitj- of the ascending colon frequenth- 
occurs. 

llanj' children arc undoubtedlj" born with developmental membranes and a 
considerable degree of congenital ptosis who do not develop anj- sj-mptoms of 
stasis. Thus we find manv hcalth.v adults with visceroptosis, people* who are in 
good health although the stomach maj- reach below the interiliac line, and the 
caecum hang well over the pelvic brim. Absence of sj-mptoms in spite of this condi- 
tion of ptosis is due to the fact that there has been no derangement of the mechanism 
of peristalsis. The viscera have retained their functional activitj- ; the stomach, 
though low, is orthotonic ; the crocum is not dilated although in the pelvis. 

This is analogous to the case of the child who mav- have a patent processus 
funicularis and v-et not develop a hernia. The potential disabilitv', in either case, 
need not necessarilv- develop into an actual disabilitv- provided that the other deter- 
mining factors remain balanced, and that the general strength of the bodv- is propor- 
tionate to the strain imposed on it. If, liowev-er. a w-eakness dev-elops or an extra 
call is made, the balance mav- be disturbed. Thus, in the case of the processus 
funicularis, if the walls of the inguinal canal are weakened, or if there is an increase 
of intra-abdominal pressure, a hernia may dev-elop. So, also, in the case under 
consideration. If the child with membranes and a degree of congenital ptosis due 
to failure of the normal process of fusion is poorlv- fed, and does not have suitable 
exercise, there is a loss of extraperitoneal fat and loss of the lumbar curve ; the psoas 
shelf, on which the upper abdominal organs should be supported, is thus inadequate 
and, in addition, the abdominal muscles, which should hold the v-iscera on the shelf' 
become vycak (Coffey**.**). The degree of ptosis is thus exaggerated, and the onset 
of stasis is accelerated if the ptosed organs are giv-en more work to do for example 
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bj^ indiscretions in diet or bj’- carelessness in evacuation of the colon. If the mem- 
brane formation is slight, if the mesenteries arc long, there may be very marked 
general visceroptosis wth few symptoms ; but if the viscera are held up at certain 
points by definite well-formed membranes, the effect of the ptosis will be much more 
marked. More will be said on this point when describing the clinical symptoms. 

The onset of the symptoms, which synchronizes with the onset of stasis, is thus 
met with at puberty in the virginal type of faulty body formation, and more often 
in girls than in boys. In the maternal type the disturbance of the balance and the 
onset of symptoms usually occur soon after a pregnancy when the patient returns to 
active life. 

A recent theory regarding the relation between these membranes and the occur- 
rence of ptosis has been brought forward by Netschajew,-" who, finding that the 
membranes contained longitudinal bundles of unstriped muscle fibres, suggests that 
if these are innervated by the sympathetic nerves, the ptosis caused by their relaxa- 
tion may be the result, not the cause, of the nervous condition from which these 
patients so often suffer. The very difficult problem of the mental factor in viscero- 
ptosis will, however, be dealt uith later. 

The Lower Ileal or ‘Lane’s' Membrane. — ^About the frequent occurrence of this 
membrane, first described by Lane, there is no question, although his explanation 
of its origin is not accepted. Towards the end of foetal life the lower end of the 
ileum enters the ca;cum from behind, and it is easy to understand how the fusion of 
the posterior layer of the mesentery of the ascending colon with the dorsal parietal 
peritoneum, beginning at the hepatic flexure, may, by extending lower than usual, 
include the mesentery of the terminal ileum. If fusion of the peritoneum eovering 
the terminal ileum with the dorsal parietal peritoneum takes place, it is drawn 
out, during the subsequent development of the ileum and ca;eum, in the form of a 
triangular or quadrilateral membrane atta,ched externally to the parietal peritoneum 
of the iliac fossa and internally to the antimesenteric border of a varjdng length of 
ileum. It is loosely connected to the posterior layer of the mesentery and the under 
surface of the ileum. I have seen, in one case, in addition to a well-marked Lane's 
membrane, evidence of excessive developmental fusion on the corresponding anterior 
surface of the mesentery. 

In one of the cases in the series under review the terminal four inches of the 
ileum were lying entirely behind the dorsal peritoneum across the psoas muscle at 
the level of the iliac crest. The ascending colon was abnormally mobile and pro- 
lapsed, but the caecum was held up in the iliac fossa by a very long appendix which 
was completely buried in ‘developmental adhesions’, its tip extending up almost 
to the liver. In this case fusion had evidently involved the appendix and the 
terminal ileum before descent, descent of the caecum taking place later. Armstrong^* 
reports two similar cases of “absence of a mesentery for the terminal six or seven 
inches of the ileum”, in both of which the caecum was mobile and in neither of which 
was there any sign of inflammation. He is of the opinion that this abnorrnal exten- 
sion of the area of fusion is due to the drag on the mesentery of the terminal ileum 
by the ‘genito-mesenteric fold’, the superior border of which is attached to the 
under surface of the mesentery along the line of the iliac branch of the ileocolic 
artery. 

A somewhat similar condition of the terminal ileum was seen in another of my 
cases, in which there had been a complete arrest in the descent of the ca:cum. This, 
with the appendix, was firmly fixed to the posterior abdominal wall just below the 
liver, whereas the ascending colon, whose mesenterj'^ had persisted, had fallen down 
over it. The terminal three inches of the ileum were firmly held to the posterior 
abdominal wall by an unusually’^ well-developed Lane's membrane. In several 
other cases in this series a varying length of terminal ileum was devoid of mesenterj . 

Lane’s membrane is thus quite clearly caused by excessive irregular develop- 
mental fusion — either an abnormal extension downwards of the normal area of lusion, 
or an abnormally early commencement of fusion. 

Too much importance has been attached to this membrane : however interes mg 
it may be from the developmental point of view, it seldom causes anj sjmp oms. 
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H. M. Vi\ Gray and Anderson report that, although a Lane's membrane -(Tas found 
in 10 per cent' of cases in which the right iliac region was examined, in ‘only about 
half’ of these could any sjTnptoms be ascribed to it. In this series of 212 cases the 
membrane was present in'22-S per cent, but as in all the cases there was irregularity 
in, or failure of the process of, fusion of the mesentery of the ascending colon, this 
grkater frequency is not surprising. In very few could I convince myself that the 
membrane was responsible for an 3 ' sj'mptoms. 

Lane, while adliering to his ‘evolutionarj-’ theorj' of the origin of the membrane, 
that its presence is the result not the cause of stasis, quite illogically states that its 
‘continued contraction’ frequenth’ causes obstruction of the lumen of the bowel. 
Now, although one cannot denj- the possibilitj- of kinking or axial rotation bj- this 
membrane, with or without abnormal mobilitj' of the caicum, even a slight degree of 
mechanical obstruction is very rarely seen. The possibilitj- might perhaps not be fully 
appreciated, as the condition is seen with the patient in the supine position, were 
it not for the fact that hj-pertrophj- of the proximal ileum, which would necessarilj- 
accompanj- anj- appreciable degree of mechanical obstruction, would be verj- e^-ident. 

Tj-rrell Gray, discussing the possible association of ileal stasis with a Lane's 
membrane, does' not accept the theorj- of mechanical obstruction. He states that 
he has never seen hj-pertrophj- of the proximal ileum, but holds that the membrane, 
bj- causing increased tension in the mesenterj-, maj- result in stimulation of the 
sj-mpathetie nerves distributed to the ileoca:cal region rvith inhibition of the terminal 
ileum, spasm of the ileoesecal sphincter, and ileal stasis. I have no doubt that, bj- 
binding down the terminal ileum at a comparativelj- earlj- stage in its development, 
the membrane maj- cause a verj- definite strain on the ileocolic vessels. This has 
been seen bj- me in two cases in which there was no prolapse of the ascending colon, 
and also in one case in tliis series ; in all of them division of the membrane imme- 
diatelj- relieved the strain on the vessels, the loop of ileum seeming almost to spring 
up into its normal position. The importance of this drag on the ileocolic vessels, 
or this increased tension in the mesenterj-, as a factor in the causation of chronic 
duodenal dilatation will be referred to later. 

Perl-appendicular Membrane. — The cajcum, in its descent to the right iliac 
fossa, normallj- increases both in length and breadth ; but the appendix, first seen 
as an appendage of the csecum at the third month, does not show the same increase, 
and at birth is merelj- a narrow tube attached to the apex of the c®cum and not so 
sharplj- difierentiated from it as in later life. This ‘infantile’ tj-pe of appendix may 
persist, and is often found associated with abnormal mobilitj- and prolapse of the 
ascending colon and cascum, the appendix being rvide-mouthed and usuallj- con- 
taining fa:ces. The ca;cum maj- retain its infantile conical shape, with the infantile 
appendix hanging from its apex, but it usuallj' increases in size and becomes 
quadrate bj- the development of two saccules, one on either side of the anterior 
longitudinal band. In the small percentage of cases in which the saccules develop 
equally, the appendicular attacliment lies in the middle of the cjecum between the 
saccules. In the majoritj- of cases, however, the outer or right saccule grows more 
rapidly and the point of attaclmient is pushed over to the left and maj- be in close 
proximitj' to the ileocffical junction. It is, of course, more or less behind the cjecum. 

During the descent of the ca;cum the appendix maj- become implicated in the 
fusion and absorption of the mesenterj- of the ascending colon. As has alreadj- been 
noted when describing Lane's membrane, this implication maj- take place either in 
its final position in the iliac fossa or in anj- part of its descent. The appendix maj- 
thus come to be entirely retroperitoneal, Ij-ing behind the ascending colon and 
extending up as far as the liver, to which it may be ‘adherent'. Or again, it mav 
be nierelj attached, at the tip or elsewhere, to the posterior abdominal wall, or 
to the inferior surface of the mesenterj- of the terminal ileum. Peri-appendicular 
membranes of varying extent were present in 21 per cent of the cases in this series. 

The dilficulty of differentiating between these developmental membranes and 
true mfiammatory adhesions which have arisen independently or in consequence of 
previously existing developmental membranes, rvill be referrk to later when criti- 
cizing different methods of treatment. 
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If the appendix is fixed, in whole or in part, by such developmental membranes 
to the posterior abdominal wall or iliac fossa, it may act as a 'suspensory lin-anicnt' 
holding the csccum, whieh in these eases is almost always abnormally mobile out of 
the pelvis. This is the condition described by Lane as the ‘ controllin<r appendix' 
but his explanation that ‘-in consequence of the strain exerted by the iJadcd ca-eum’ 
the appendix becomes attached fay acquired adhesions” cannot be accepted. Tlic 
possible importance of this condition, which was seen in 10 per cent of my cases, in 
inducing inhibitory stimulation in tlie ileum and cacum will be more fully dealt 
with later. 

Mesosigmoid Membranes. — ^Membranes varying greatly in extent arc frcqucntlv 
seen in the lower part of the left iliac fossa on the outer side of the mesositTmoid 
Lane’s theory that this ‘first and last kink’, as he has described it, is ‘evolutionarv’ 
and acquired, the result not the cause of stasis, cannot be accepted. The membranes 
are undoubtedly developmental in origin, being due to irregular excessive fusion, “ an 
attempt on the part of the mesosigmoid to become adherent, in the same w.av as 
does the ascending and descending mesocolon, to the dorsal parietal peritoneum” 
(H. M. W. Gray and Anderson^o). I cannot agree with Lane's estimate of their 
enormous importance ; although frequently seen in this series of cases, in very feu- 
did they require surgical interference. Stretching as they do from the mesosigmoid 
to the left iliac fossa, they might, if extensive or substantial enough, cause angidalion 
or axial rotation of the bowel with consequent stasis. The theory that any patlio- 
logical effect they may have is not mechanical but inhibitor 3 '- in character will be 
more fully dealt with later. 

Mesocolic-jejunal Membranes. — i\Iayo““ has described a membrane stretching 
from the under surface of the mesocolon, just above the point of emergence of the 
small bowel, to the antimesenteric surface of the first part of the jejunum, which may 
be patchj' or take the form of a definite triangular membrane, the length of jejunum 
involved varying considerably. There can be no doubt that this membrane is due 
to the drawing out of irregular excessive developmental fusions occurring in the 
mesocolon when that mesentery, after rotation of the colon, took up its new posi- 
tion and formed a new line of attachment crossing the duodenum. 

In several of my cases I have seen this membrane, and have also noted other 
variations — for example, from the mesocolon to the anterior surface of the third 
part of the duodenum, across the duodenojejunal flexure, etc. 

These membranes must not be confused with the miisculus sitspensorius duodeni, 
described by Treitz, a small flat muscle with a large proportion of fibrous tissue 
which, arising from the left crus of the diaphragm and passing downwards to the 
superior border of the duodenojejunal flexure, is continuous with the longitudinal 
and circular bands of the bowel. 

The effect of these membranes depends on the points of attachment. There 
may be angulation of the jejunum a short distance from its origin, or there maj' he 
constriction of the third part of the duodenum ; but these possible causes of duo- 
denal stasis must be distinguished from the drag on the superior mesenteric vessels. 

Right and Left IntercoUc Membranes. — ^The downward extension, from the 
third month of foetal life, of the bursa omentalis across the transverse colon to form 
the great omentum, may overlap and involve the upper portions of the ascending 
and descending colons. 

Various observers have drawn attention to bands or membranes across the 
hepatic flexure. Pilcher has described the ‘adhesion’ of the ascending colon in its 
whole length to the transverse colon ; Tyrrell Gray refers to a “ membranous attach- 
ment of the caicum and ascending colon to the proximal third of the transAerse 
colon ” ; and Kuprijanoff,^^ UTites of “ strands and inflammatory or embrj'ological 
adhesions” drawing the proximal and distal parts of the flexure together. A '^rj 
definite extension of the great omentum across the hepatic flexure was seen in .lea 
per cent of my cases. In a few it Avas confined to the hepatic flexure alone ; m t le 
majority it extended at least half way doAvn the ascending colon ; m ^ i 
reached as far as the cseeum. In a feiv cases it extended across the bo^cx 
attached to the lateral parietes, but in all it Avas fused to and inseparable from le 
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anterior aspect of the ascending colon at the anterior longrtudjnal ban . T s 
^membLne’ is quite definitely part of the great omentum, " " 

characteristics-for example, free anastomosis of blood-vessels ‘ ^ 

between its layers— and is certainly not mflammatorj' in origin. Confirmation ol 
this ^^e^v %vas obtained in a case of non-rotation of the colon. The . 

the left side of the pelvis, and although the colon passed in an almost straight 1 nc 
up to a very hisihlv-placed splenic fiexure, one could see where the hepatic Ilexure 
would have 'been had rotation taken place, by the presence of a slight angulation 
caused bv such an extension of the great omentum. „ 

I have never seen this extension of the great omentum across the hepatic Ilexure 
without some degree of abnormal mobility of the flexure, and the reason i\hj the 
hepatic is involved much more frequently than the splenic flexure is undoubtedly 
because of the much greater frequency with which the former is abnormally mobile. 

Acute angulation at the splenic flexure, with adhesion of the adjacent surfaces 
of the transverse and descending colons, described by PajT,“- was attributed by 
him to traction on the ‘phrenocolic ligament' with secondary inflammatoiy 
adhesions. The phrenocolic ligament is the name given to the peritoneal fold 
continuous with the left border of the great omentum, extending from the splenic 
flexure to the under surface of the diaphragm, and in cases of highly-placed splenic 
flexure it may appear short and tense, and in addition there may be true paracolonic 
inflammatory adhesions. I agree, however, with H. M. IV. Gray and Anderson 
that Pa\T places too much importance on this, and am convinced that angulation 
at the splenic, as at the hepatic flexure, is more often due to an omental extension. 
This ‘left intercolic membrane' was seen in four of the cases in this series, in one 
being accompanied by a "right intercolic membrane" ; in all four the splenic fle.xurc 
was abnormally low and mobile : in only one did the membrane extend to the lateral 
parietal wall. 

This omental extension, whether across the hepatic or splenic flexure may, by 
causing increased angulation, aggravate stasis in the proximal segment of the colon. 

Jackson’s Membrane. — ^This membrane was described by Jackson as “a thin 
vascular veil in which long, straight, unbranching vessels course, most of which are 
parallel with each other, and take a slightly spiral direction over the colon from the 
outer upper peritoneal attachment to the inner lower portion of the gut, ending just 
above the caput ". I fail to understand Waugh's’^ statement that he had “ for nine 
years sought in vain for Jackson’s membrane ”, as the frequency of its occurrence 
is universally acknowledged. In this scries of cases it was seen in 32 per cent. It 
varied greatly in extent. In most of the cases it was confined solely to the middle 
third of the ascending colon ; in some the ciecum, and in a few the hepatic flexure, 
was also involved : in several cases the cmcum alone was involved. The membrane 
reaches as far as the anterior longitudinal band but no farther. It can be lifted up 
from the outer side and front of the bowel, where its attachment is ven' loose, but 
it cannot be separated from the anterior longitudinal band. As Jackson points 
out, “the colon seems placed in a diaphanous bag slightly too short to contain it 
without wrinkling”, and on being handled "‘it slips about in its bag without entire 
freedom, as a foetus within its amniotic sac”. 

I cannot agree with Jackson that the membrane holds the bowel " in rigid plica- 
tion , nor with H. M. IV. Gray and Anderson that owing to its irregular di^ribution 
“the colon or c.-ccuni may be tucked up in folds by its bands"’. The characteristic 
sacculation of the large bowel is due to tbe fact that the longitudinal bands are 
almost one-half shorter than the other coats of the bowel wall. Ao-ain I cannot 
agree with Jackson that at the hepatic flexure the “ drawn membrane particularlv 
angulates the contained colon”. Nor do I believe with H. .AI. IV. Gray and Anderson 


that “It may produce very acute angulation at the hepatic flexure, where it is usualk- 
most marked” ; nor that if spread over the appendix, as it occasional! v is it wifl 
by preventing free movement and evacuation of its contents, predispose to’ attacks 
of inflammation of that organ ’ . The membrane is so thin and filamentous it is 
so loosely attached to the bowel and can so easily adjust itself to the var%in<T ien<nh 
of the colon m its descent, that I find it impossible to believe that it cm havr£ 
obstructive effect or limit the mobility of the bowel. ” ^ 


552 THE BRITISH JOUENAL OF SURGERY 

That this membrane is developmental in origin cannot be doubted bin t 
not accept H. M. 'iV. Gray’s^^ explanation of its formation. He aflirms that 
chief cause of non-descent of the caicum appears to be abnormal entani'lemeni 
thereof by the right margin of the omentum ... if the csecum ultiinateb' over 
comes this obstruction to its descent, tlie affected part of the omentum becomes 
drarni out into Jackson’s membrane ... a ■well-marked Jackson’s membrane caii 
always be shown to be directty continuous with the ordinarj^ omentum.” 'Waltou^s 
also is of the opinion that a Jackson’s membrane may cause fusion of the ascondin" 
and transverse colons, “ in which case it is clearljr a continuation of the great omentum 

The transition I have never seen, nor can 
I understand the possibility of continuity 
between structures so absolutely unlike. 
In those cases in wliich I found present 
both a Jackson’s membrane and a right 
intercolic membrane, the difference in their 
appearance and the absence of any com- 
munication, even when they actually over- 
lapped, did not suggest a common origin. 
(See Fig. 387.) Again, in almost one-half 
of the cases in which there was a Jackson’.s 
membrane no right intereolic membrane 
was present. But an even more conclu- 
sive proof that Jackson’s membrane docs 
not originate from the great omentum in 
the Avay described by H. M. W. Gray is 
the fact that the descent of the c.TCiim, 
commencing as it does at the end of the 
third month of fmtal life, is well advanced 
before the great omentum has reached the 
lower border of the transverse colon. In 
a case of undescended cajcum I noted a 
Jackson’s membrane involving the caicum 
alone. In the only ease in which I have 
seen “the counterpart of Jackson’s mem- 
brane on the left side” it involved the 
whole of the descending colon, was well 
formed, and there was no suggestion of the 
bag being too short for its contents. 

It thus seems to me quite definite 
that this membrane originates at the end 
of the third month or the beginning of 
the fourth ; that it descends with the 
bow'el to which it is attached ; and that 
the diaphanous bag is too short for the 
bowel it contains owing to the continued 
development of the latter after the forma- 
tion of the former. The membrane is of 
no surgical importance. 

Developmental Membranes involving the Liver, Gall-bladder, Duodenum, 
Hepatic Flexure, and Right Kidney.— The le«er 

stomach and duodenum (the leaf of mesohlast which ex en s _ 

curvature to the anterior abdominal wall) is, by the . «KfioininaI 

divided into three parts : the portion between tlm hver and for 

w'all and the diaphragm, the middle portion which forms a ctomael) 

the liver, and the portion between the liver and the lesser cu^^a 
and the duodenum^. Of this last portion the part attached to 
as the lesser omentum, but the part attached to the duodenum ^ j . 

when the dorsal mesentery fuses with the posterior paneta pe ? 



Fig. 387. — Sliowing a Jackson’s mem- 
brane (with long, straight, parallel, xm- 
branching vessels) and a right intercoUc 
membrane (the extension of the omentiim 
across the ascending colon). 



EIGHT-SIDED YISCEEOPTOSIS 


553 


part of the gut becomes retroperitoneal and fixed. Irregularities in the disappear- 
ance of this part of the primitive mesenterj-, from the under surface of the liver to 
the duodenum, are common. The free right border of the lesser omentum is even 
less universally normal than the right border of the great omentum, and a great 
variety of developmental membranes may be found. 

Tile most common abnormality is the persistence of the mesentery of the gall- 
bladder, ivhich in its formation as an cvagination from the common duct carried -ivith 
it a fold of primitive mesentery. This may be merely a slight flimsy membrane at 
the apex of the gaU-bladder, or the gall-bladder may have a complete mesenterj- 
extending from the fundus, or from the liver itself, down the cj-stic duet to the free 
right border of the small omentum. In 26 of my cases this condition was present in 
varying degrees. The membrane may, however, be continued as the ‘hepatoduo- 
denal" or ‘cysticoduodenal’ to the first and second parts of the duodenum. This 
was seen in 20 additional cases. In 14 other cases a ‘hepatocolic’ or ‘cysticocolic’ 
membrane stretched from the liver or gall-bladder to the gastrocolic omentum, the 
trans^•crse colon, or hepatic flexure. In a few cases I have seen isolated membranes 
from the under surface of the liver to the duodenum (7 cases), from the pylorus and 
duodenum to the transverse colon (C cases), and from the duodenum to the hepatic 
flexure (4 cases) : in none of these was there a ventral membrane of the gall-bladder. 

I cannot agree ulth H. 31. W. Gray and Walton that these membranes maj- 
be actually continuous with the upper border of a Jackson's membrane. In one 
of my cases in which the upper attachment of a Jackson's membrane extended to 
the under surface of the liver external to the gall-bladder there was no difficulty 
in differentiating it from the cysticoduodenal membrane also present. 

In one ease a well-marked hepatocolic membrane contained uitliin its laj'ers, 
at a considerable distance from the liver, a nodule of liver tissue, thus pro^-ing 
conclusively that this membrane at least is of congenital origin. Short membranes 
are occasionally found connecting the hepatic flexure with the under surface of the 
right lobe of the liver ; these are evidently the result of abnormal fusion between the 
two layers of peritoneum which should normallj’ separate these structures. Such a 
condition was seen in 9 of mj' cases ; in 2 the membranes were multiple, in 4 it was 
accompanied by, but entirely separate from a gall-bladder ventral membrane. The 
description "hepatocolic' must be applied to these also, although their mode of 
development is different from those already so described. 

In connection with the right kidney, also, developmental membranes are some- 
times found resulting from either abnormal persistence or fusion. Although in 
those portions of the right kidney in contact with the duodenum and hepatic flexure 
the two peritoneal layers originally separating them normally disappear by absorp- 
tion, these structures remaining attached to the kidney merely by loose areolar 
tissue, persistence may occur. The upper part of the ‘genito-mesenteric fold’, 
referred to when describing Lane's membrane, may thus persist as the ‘duodenorenal 
ligament' of Husclike, and the hepatic flexure may be attached by a membrane, 
the ‘colicorenal ligament^ to the kidney. Again, short ‘hepatorenal’ membranes 
are occasionally found between the liver and the right kidney which are due to 
abnormal fusion between the two peritoneal layers normally separating these organs. 

As the length and attachment of these different membranes varj- so much, one 
need not be surprised at the variations in the effect produced by them — ^the effect 
depending also on the relative position, normal and abnormal, of the organs to which 
they are attached. This will be more fully dealt with when describing the anatomical 
and pathological results of abnormal mobility of the ascending colon and ccecum. 

2. ANATOMICAL POSITION AND RELATIONS OF THE NORMAL ASCENDING 

COLON AND CiECUM. 

Wien considering the anatomical position and relations of the normal ascendincr 
colon and cjecum (I'/g. 3SS), one must remember that, ivhile the radiologist can ^^'suaIize 
the bowel in the erect position, it is examined by both anatomist and surgeon in the 
supine position only. The caecum is normally situated in the right iliac fossa, restim^. 
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in the supine position, on the iliaeus muscle and extending partly across tlie psoas 
muscle. Although usually entirely covered by peritoneum, the upper part of the 
posterior wall inay not be so covered, being attached to the iliac fascia bv loose 
areolar tissue. It has thus a considerable degree of freedom, and inav extend, in 
the erect position, as far as the inner margin of the psoas muscle, thus rcachin", but 
not passing over, the brim of the pelvis. Variations in its shape, due chiellv to 
varia^on in the development of its saccules, have alreadj' been referred to. The 
ascending colon, beginning at the ileocaical valve as the direct continuation of the 
cfficum, passes upwards and slightlj’- backwards, crossing the posterior part of 
the iliac crest, wth its posterior surface connected by loose areolar tissue to the 
anterior surface of the quadratus lumborum muscle. Turning slightly forwards it 

reaches, or actually crosses, the anterior 



surface of the lower outer part of the 
right kidney, and then, bending more 
or less sharply to the left, crosses the 
second part of the duodenum. Tlic liepa- 
tic flexure is thus in contact behind with 
the right kidnej’, anteriorly and above 
with the liver, and in close relation with 
the gall-bladder, duodenum, and pjdorus. 
Although there may he some normal 
variation in the position of the flexure, it 
may be indicated by stating that, being 
about one inch above the lower border of 
the right kidney, which in the adult is 
within two inches of the iliac crest, it is 
about three inches above the iliac crest. 


Fig. 388.— Showing the variation in Kuprijanoff found, wlicn examining 101 
position of the normal ascending colon and subjects (8 embryos, 3 new-born infants, 

oseciim, m the erect and supine positions, and 90 adults), that in 44'0 per Cent the 

lours p.c. flexure was at the level of the 10th rib, 

in 23'4 per cent at the 11th, in 14-8 per 
cent at the 8th, in 6-8 per cent at the 9th, in 4-2 per cent at the 12th, and in 2-1 
per cent at the 7th. These observations Avere, hoAVCA’er, made on the cadaver and 
in the supine position Avith the abdomen open. 

McConnell and Hardman,^® after radioscopic examination of a large number 
of middle-aged indiAuduals Avho had ncA^er had an3’^ abdominal sj^mptoms, came to 
the folloAving conclusions : normalty the diameter of the emeum is onlji .slightlj" 
greater than that of the ascending colon ; the ascending colon has no lateral mohilitj’ ; 
the hepatic flexure is almost a right angle, and is tAvo and four Inches aboA"e the iliac 
crest in the erect and supine positions respecth'elj". 

The hepatic flexure has, I think, little freedom of moA’cment normally. The 
apparent alteration in the erect and supine positions during an opaque meal examina- 
tion is largely due to the change in position of the proximal part of the transA'crsc 
colon. Its fixation is due to its attachment to the posterior abdominal Avail and to 
portions of the right kidney and duodenum consequent on the disappearance of its 
primitiA'e mesenterj". The ‘right phrenocolic ligament’ is merelj" the peritoneal 
reflection from the flexure to the posterior abdominal Avail. 


3. ABNORMAL MOBILITY AND PROLAPSE OF THE ASCENDING 
COLON AND CiECUM. 

VAHIETIES AND DEGHEES. {See Figs. 389-394.) 

As in the CA'olution of the colon in man there is a ^gradual fixation, emhrj’o- 
logically and phylogenetically ’ (Tjurell Gray), by fusion and obliteration of the 
mesenterj", it is not surprising to find many variations depending on irregularities in 
the disappearance of the mesenterj". Almost cA^ety Amrietj" and degree of abnorma 
mobilitj" may be found. The mesentery may persist in its entiretj". The mesenterj 
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of the descending colon mav disappear, that part of the bowel becoming fixed, while 
the remainder persists and rotation of the colon does not take place. But even it 
normal rotation has occurred, there may be irregularities m the disappearance ot the 
mesenten- of the ascending colon. 



Fig. 3S9. — Showing non-rotntion of the colon, in the erect position. 


The mesenterj’ of the whole length of the ascending colon may persist, and this 
part of the bowel be abnormal!}' mobile and consequently prolapsed. This condition, 
which was present in 124 of the 242 cases imder review, can be well demonstrated 
by the opaque meal. In the erect position the hepatic flexure may lie well below 


.-'i 



Fig. 390. — Showing prolapse of the whole 
of the ascending colon and ca?cum, in the 
erect po'^ition, 24 liours p.c. 2Cote the wide- 
inonthcd appendix. 


Fig. 391. — Showing prolapse of the upper 
part of the ascending colon, in the erect posi- 
tion, 24 hours p.c. 



the ihac erest, and the cfccum in the true pehis. When the patient lies down, while 
the caicum may remain in the pelvis the hepatic flexure can be easilv moved’up to 
Its normal position under the liver. In addition to tin's vertical excursion, which is 
often as much as six inches, marked lateral mobilitv can also be easilv demonstrated 
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On the other hand, absorption of part of the mesentery may have taken place 
the remaining part of the ascending colon being abnormally mobile. Thus fixation 
ivas confined in 39 cases to the upper segment, in 20 cases to the middle segment 
and in 14 cases the upper segment alone was mobile and had fallen down over the' 



Figs. 392, 393. — Showing prolapse of the upper part of the ascending colon with 
partial non-descent of the caicum, in the erect position in Fig. 392, in the supine position 
in Fig. 393. 

lower. If the descent of the caicum has been arrested, the mobile hepatic Ilexure 
may, in the erect position, be actually lower than the ca;cum. In 11 cases the hepatic 
flexure alone was fixed in its normal position, the remainder of the ascending colon 
being mobile. In these cases the flexure was held in position not merely by the 



Fig 


39 ^. Showing prolapse of the cajeura alone, in the erect position. 


peritoneal reflection but also by developmental membranes connecting it with the 

duodenum, gall-bladder, or liver. ...imlo 

In the majority of the remaining 34 cases, although the con^dition of the uhole 
of the ascendino- colon could not be satisfactorily investigated through the gridiron 
incision employed, the abnormal mobility seemed to be confined to the ciccum alone. 
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This condition of ‘crecum mobile' represents the persistence of tlie infantile elongated 
tvpc of cwcum. 

In 25 cases the prolapse of an abnormally mobile cmcum -n-as restricted by the 
presence of a ‘controlling appendix', a complicating factor already referred to. 

ANATOmCAL AND PATHOLOGICAL RESULTS. 

The abnormally mobile ascending colon being attached to the posterior abdo- 
minal -wall by a mesentery whose extent corresponds to that of the bowel which 
is mobile, “the full weight of the gut with its load is distributed along the narrow 
line of the posterior attachment of its mesenterj-. instead of being dispersed over 
a broad area sideways, as when no mesentery is present ” (Waugh). Tliis may 
result in the dragging out, in varying degrees, from the fascia of the posterior and 
lateral abdominaf wall of a ‘pseudomcsentery ' which is rcadUy distinguishable from 
the true mesentery by its “opaque white surface devoid of blood-vessels", and by 
the definite ‘white line' which marks its junction with the edge of the true mesen- 
tery. This false mesentery may be entirely absent, even when the whole of the 
ascending colon is abnormally mobile, but when present its extent usually corresponds 
to the extent of the bowel which is mobile. In this series it was found in slightly 
more than 50 per cent of the cases. It is without doubt an acquired condition. 
Waugh reports that “it is hardly ever found in children under twelve", although 
persistence of part or all of the true mesentery of the ascending colon was noted in 
20 per cent of several hundred post-mortem examinations, '\^1lile in 3 of the 5 of 
my cases under twelve years of age it was present, it was not nearly so extensive or 
so well-developed as in the older cases. 

If, however, the mesentery of the upper and lower parts of the ascending colon 
has persisted wliile absorption has taken place in the middle part, this segment 
may be apparently bound down by an irregular opaque non-vascular membrane 
or band stretching from the outer side of the bowel to the posterior and lateral 
abdominal wall. This is the ‘ parietocolic membrane' described by Lane in 1903. 
McConnell and Hardman report having seen this frequently, in vaiv’ing degrees, in 
new-born children and infants under two years of age : and it may represent one 
of the variations in the process of fixation of the bowel, being the result of irregular 
excessive fusion, thus resembling the mesosigmoid membranes. Mliile it is most 
commonly seen about the middle of the ascending colon, it may be found opposite 
any part less mobile than elsewhere, and in my opinion is, in its fully developed 
state, an acquired condition, being a partial false mesenterj- drarni out at the point 
of maximum traction. Tj-rrell Gray refers to a Jackson's membrane sometimes 
developing ‘additional constricting bands', and H. M. W. Gray states that “quite 
substantial bands may be present which may be so short as to interfere with the 
movements of the colon". Both rvriters are exddently referring to this fascial struc- 
ture, which differs both in appearance and origin from Jackson's membrane. I 
have in several cases seen the opaque, non-vascular fascial bands covered by a 
typical Jackson's membrane easily separable from them. 

In cases where marked mobility and prolapse of the ciecum alone is present 
there may be recurrent limited vohnilus of that part of the bowel. 

The effect of the load in the abnormally mobile and prolapsed ascending colon 
and ciecum may extend to other parts of the bowel, and to organs with which it is 
directly or indirectly connected. Thus, if a Lane's membrane is present, an abnor- 
mally mobile caicum may cause angulation of the Ueum at the site of attachment 
of the membrane ; but in remarkably few cases does this result in any degree of 
obstruction. .-Vgain, the drag of a loaded mobile ciecum on a ‘controlling appendix’ 
may result in kinking of that organ and thus predispose to attacks of inflammation. 
(The frequent association of the wide-mouthed infantile tj-pe of appendi.x with 
abnormal mobility of the ascending colon and ciecum has already been referred to, 
and the importance of this as a factor in the causation of certain forms of appendicitis 
will be discussed later.) 

If a well-developed right intercolic membrane is present, there mav be increased 
angulation at the hepatic flexure with aggravation of stasis in the ascending colon. 
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In cases of highly-placed splenic flexure, if the hepatic flexure, either alone or witli 
the whole of the ascending colon, is much prolapsed, the transverse colon niav he 
almost vertical in direction, and increased angulation at the splenic flexure n-ith 
aggravation of stasis in the transverse colon result. 

The pathological results of stasis on the wall of the colon do not require descriii- 
tion, but ■will be referred to later when discussing the various forms of treatment. 

The strain of the loaded ascending colon and caecum is trimsmUlci} lo the other 
viscera through the normal anatomical connecting links — for example, the mesen- 
tery of the small intestine, the transverse colon, the lesser omentum, the peritoneal 
reflections — but the transmission may also take place through the developmental 
membranes^ alread3’- described involving the duodenum, pjdorus, gall-bladder, liver, 
and right kidney. In this series of cases I have seen definite evidence of transmission 
of the strain from the hepatic flexure or proximal part of the transverse colon directly 
to the liver in 13 , to the gall-bladder in 13 , to the duodenum in C, and to the p3’lonis 
in 4 ; from the duodenum directly to the liver in 7 , and to the gall-bladder in 20 ; 
from the hepatic flexure to the right kidne3’’ in 1. A ventral membrane involvinr' 
the gall-bladder alone was seen in 2 C. The effect produced b3' these .strains varies 
greatly, depending not only on the length and attachments of the membrane.s, but 
also on the relative position of the organs to which they are attached. 

Thus, if the gall-bladder ventral membrane is neither too short nor dragged on 
by extensions to a mobile pylorus, duodenum, transverse colon, or hepatic flexure, 
there may be no interference with the function of the gall-bladder ; but if any of 
these conditions is present there ma3' be marked kinking at the junction of the gall- 
bladder and cystic duct. The importance of the resulting stagnation of the contents 
as a factor in the causation of gall-stones will be discussed later. As a secondary 
result, due partly to the interference -irith the evacuation of its contents, inflam- 
matory adhesions may form in the vicinity of the gall-bladder, and it ma3" be dilli- 
cult to differentiate between developmental membranes and inflammatory adhesions 
which have arisen independently or in consequence of them. 

TJie effect of the strain on the pylorus and duodenum also depends to a large 
extent on whether they prolapse or remain fixed in their normal position. In the 
latter case damage may be done at the point of attachment of the dragging mem- 
brane, and the importance of this as a factor in the causation of ulceration will be 
discussed later. The slomach and p3dorus may, however, prolapse while the duo- 
denum remains suspended by hepatoduodenal or C3'sticoduodenal membranes. The 
ptosed stomach becomes dilated and loses its functional activity ; the p3dorus takes 
up a vertical direction. The duodenum ma3" also prolapse, and, although it may 
remain normal in size, there is usually some degree of dilatation. (It must, howe^•cr, 
be remembered that abnormal mobilit3’^ of the duodenum ma3' be due to incomplete 
fusion of its mesentery with the posterior parietal peritoneum.) Slarked dilatation 
of the first and second segments due to kinking at the junction of the second and 
third segments by the drag of membranes attached to that point was seen in 5 cases, 
but chronic duodenal dilatation is much more commonl3- due to the strain of the 
prolapsed ascending colon and caecum being transmitted to the superior mesenteric 
vessels. 

Chronic Duodenal Ileus.—The condition formerly known as ‘ acute dilatation 
of the stomach’, and later as ‘acute gastromcsenteric ileus’, has been usually’ 
attributed to an obstruction at the duodenojejunal junction. Relief from this 
acute condition may be obtained by eleA’ation of the pelvis, or b3' placing the patient 
in the prone position, accompanied by gastric lavage. Condon^’ reports eight 
cases in which he obtained a cure b3’’ the injection of large quantities of normal 
saline into the peritoneal cavit3’’, the patients being placed in Fowler s position, and 
the intestines being thus floated up. The condition seems to be due to a ae finite 
mechanieal obstruction of the duodenum, not at the duodenojejunal junction, hut 
at the point where the third part is crossed, and compressed, by the root of the 
mesenterv. 

The closely related condition of chronic duodenal ileus, although .studied (13' 
many observers in France and America, had received little attention in this countr3 
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before the publication of AVilkie's first paper.” Tlie normal duodenum is slightly 
compressed as it passes across the vertebral column under the root of the mesentep' ^ 
and if the angle between the superior mesenteric vessels, which cross the tliird 
part at this point, and the vertebral column is lessened, then a degree of duodenal 
obstruction maj- result. This may be congenital. Wilkie refers to a patient operated 
on at the age of 7 whose symptoms began soon after birth, and in whom he found 
obstruction^of the third part of the duodenum by the superior mesenteric arteiy- 
due to malrotation of the gut. Dubose” and Downes” also have described cases 
of enormous dilatation in children evidently due to a congenital lessening of this 
angle. In the adult, however, the condition is apparently caused by more or less 
intermittent compression of the third part due to traction on the superior mesenteric 
vessels. 

The most common cause of this is prolapse of the ascending colon and caicum 
with traction through the ileocolic or right colic vessels. In this series of 242 cases 
moderate dilatation in 53 and marked dilatation in 26 was noted to be due to this 
cause. Of the latter group, in 23 the drag was through the ileocolic vessels, in 2 
through the ileocolic and right colic vessels, and in 1, in which the upper part of 
the ascending colon alone was prolapsed, through the right colic vessels. 

Another cause of traction maj- be the binding do^\■n of the terminal ileum by 
an extensive but short Lane's membrane. This condition was present in one ease 
in this series in which the upper part of the ascending colon alone was prolapsed, 
and in two other cases in which there was no prolapse of the ascending colon or 
crecum. I have also seen traction caused by masses of tuberculous glands in the 
mesentery of the small intestine, either by their weight or by torsion or distortion 
of the root of the mesentery. AVilkie refers to four such cases. In several other 
cases I have seen apparent shortening of the mesenterj' due to healed tuberculous 
lymphangitis along the ileocolic vessels. AA’ilkie also refers to the possibility of 
the drag of the small intestines if they are not supported on the pehnc floor, as in 
cases of tuberculous peritonitis. 

Of the 20 cases in this series in which there was marked duodenal dilatation 
apparently due to compression by the superior mesenteric vessels, in 16 the con- 
dition was equally well marked in the first, second, and third segments ; in 6 
it was chiefly in the tliird segment ; in 3 in the second and third segments ; and 
in 1 in the first and third segments. This is not the experience of AA'ilkie, who states 
that although the dilatation may involve the first three segments it is usually most 
marked in the first. In this connection he suggests that the occurrence of an ulcer 
in the first segment may mask or modify the dilatation there. In only 2 of these 
26 cases was there an ulcer of the duodenum, one inch beyond the pylorus, but in 
both the marked dilatation involved the first three segments equally. AA'ilkie has 
stated that the pylorus in these cases is ‘usually dilated' : this was seen in 10 of 
my cases, the dilatation being extreme in 4. 

Xow, if the duodenal dilatation were due to mechanical obstruction, one would 
expect it to be preceded by hj-pertrophy. AA'ilkie states that hj-pertrophy of the 
wall occurs, “the degree varj’ing in different cases"’. I have, however, been impressed 
by tbe absence of any hj-pertrophy in the cases of moderate dilatation, and the 
thickening of the wall occasionally found in cases of marked dilatation mav be 
accounted for by inflammatory changes resulting from the stasis. The purelv 
mechanical explanation maj' thus be questioned. An alternative theory, with 
which AA’alton agrees, that the dilatation is due to inliibition of the duodenal wall, 
the result of sympathetic stimulation caused by inereased mesenteric tension, will 
will be discussed later. 

The loaded mobile ascending colon may also exert a drag on the right kidney. 
Southam,^' -writing on the fixation of the kidney, points out that the perirenal fascial 
sheath, which encloses the kidney, suprarenal, and perirenal fat, and is attached to 
the diaphragm, vertebra:, and transversalis fascia, is the most important factor in 
maintaining the kidney in position. He tliinks that the amount of perirenal fat is 
^ of little importance, being practically absent in children, and that it serr-es chieflv 
■«._ protection from injury. Another factor of importance imdoubtedly is the 
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intra-abdominal pressure, the loss of Avhich is most seen in the maternal tvnc nf 
faulty body formation. In the female, again, the renal fossa is cylindrical in'shanr 
being wider below than above, whereas in the male it is pear-shaped and narrower 
below. The position of the right kidney, however, is also influenced by other factors 
Reference has already been made to the ‘duodenorenal’ and ‘eolicorenal li<ranients'' 
developmental membranes from the duodenum and hepatic flexure to the anterior 
surface of the right kidnej', through wliich the strain of an abnormally mobile and 
prolapsed duodenum and ascending colon may be transmitted to the right kidnev 
In one of my cases, an unmarried female with a strong abdominal wall, the hepatic 
flexure, being attached by a well-developed membrane to the perirenal fascia, had 
in its descent dragged the kidney down almost to the iliac crest. Again, ptosis of 
the liver may have a direct action on the right kidney bj' means of the ‘hepatorenal 
ligaments developmental membranes connecting the under surface of the liver and 
the kidney. The prolapse of the kidney may be so marked that partial obstruction 
of the right renal vein occurs, giving rise to passive congestion with hrcmaturia. 

Waugh has reported that “ even before operation it has been found that the 
right kidney was mobile in 79 per cent of all the cases ”. Of the 147 cases in this 
series in rvhich the actual position of the right kidney was noted during the opera- 
tion, it was normal in 32 per cent (18 males and 29 females, of whom only 3 had 
been pregnant) and prolapsed in 68 per cent (10 males and 90 females, of whom 
36 had been pregnant). In 27 of the 63 cases of general I'isceroptosis the kfi kidneij 
also was prolapsed. 

The loaded caecum, lying as it so often does in these cases in the peh-is, may 
cause or aggravate a displacement of the uterus. This will be referred to later when 
describing the symptoms and giving the clinical results. 

I have thus described in detail the anatomical and pathological effects of the 
drag of the loaded ascending colon, either directly on the posterior abdominal wall 
or more or less remotely on the neighbouring organs, either through normal connect- 
ing links or through developmental membranes. It would, horvever, be a profound 
mistake to treat the problem of stasis, either in the ascending colon or elsewhere 
in the alimentary tract, as purely a ‘problem in mechanics’ (Waugh). 

4. MECHANICAL AND INHIBITORY THEORIES OF STASIS. 

AVaugh, in describing the mobile ascending colon as “mechanically inefficient 
for carrying out its normal function”, attributes the failure of peristalsis to the 
abnormal mobility of the bowel. “ The wave of peristalsis starting in its lowest 
segment will expend its energy partially on the mobile segment of the gut immedi- 
ately above it, and partially upon its contents, instead of entirely upon its contents 
as it would if the gut were fixed ... the tendency to progressive overloading is 
established through the Avasteful expenditure of the AA'aAm of peristalsis in moving 
the gut as well as the load ”. He states further that constipation is the final refusal 
of the bowel to perform “ its natural function under mechanical conditions badly 
suited to it”. This explanation of peristaltic failure is not convincing. For 
example, it AA’Ould not explain Avhy peristalsis improA^es AA’hen the “ broad plateau 
of the graAud uterus supports the prolapsed colon ”, or AA'hen the supine position is 
assumed. In both these circumstances, although the mesenteric drag has been 
relicAmd, the ascending colon remains “ a mobile and not a fixed auscus ”. The 
method by AA’hich food is passed along the intestinal canal is much more complex 
than he infers. 

Normal intestinal movements are of tAA'o A'arieties : peristaltic AvaA-es of con- 
traction and dilatation traA^elling along the intestine and drh’ing the contents on , 
and rhydhmic or segmentation moAmments AA'hich, by forming a number of alter- 
nately contracted and dilated areas, each of AA'hich is diA'ided into tAVO by the ncx 
movement, mix the contents but do not move them on. _ 

AATiile there is no doubt that the peristaltic moA'ements are affected by erfrinsic 
nerA'es, the parasympathetic increasing, the sj'rnpathetic inhibiting them, AJTre 
Graj' is of the opinion that “the contraction elicited by the mechanical stimulus 
intestinal contents is itself responsible for exciting mechanically the intram''. 
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inhibitory sympathetic fibres to the segment immediately in front He holds also 
that the" rlu-tlmiic movements " serve to maintain constant contractions on the 
intestinal contents, and, when these are acciunulated in sufficient hulk, to elicit that 
mechanical pressure stimulus ■ivhich initiates peristalsis . 

Now, rh\'tiimic waves, which are normally continuous, become accentuated by 
stimulation of the parasj-mpathetic. Thus vagus stimulation resulting from the 
entia- of food into the stomach results in increased rln-thmic contractions in the 
ascending colon and elicits peristaltic waves with mass movement (the ‘gastrocolic 
reflex’ of Hurst). Mass movement is also initiated by the act of defecation by a 
reflex stimulation of the parasympathetic through the lumbar centre. Should the 
peristaltic contraction be too feeble to cause a mass movement, there may be a move- 
ment slightly forward followed by a slipping back, the so-called ‘antiperistalsis'. 
The accentuation of the mechanical stimulus by the arrival of additional contents, 
or the increase in rhj-tlimie contractions by the renewal of the parasympathetic 
stimulation, maj' result in successful peristalsis. 

In studying derangement of normal intestinal movements, Tj-rrell Gray has 
stated that the cessation of movement when the abdomen is opened under general 
anesthesia does not occur under spinal anjesthesia, the inhibition in the former case 
being due to a reflex sympathetic stimulation. He has also demonstrated that 
while manipulation of the wall of the bowel inliibited the tone of the part involved, 
traction on the mesentery inliibited the whole area supplied by the mesenteric nen'es 
so stimulated. Inhibition from inflamniatorj' lesions of the peritoneum is well 
recognized. Inhibition from the mechanical stimulation induced by the drag on the 
mesenterj- must also he accepted. Tj-rrell Gray answers the possible criticism that 
such stimulation should affect equally the parasympathetic nerves, by referring to 
the difficulty in experimentally stimulating the vagus in its efferent course, and to 
the increasing predominance of the sympathetic, and the ease with wliieh it can 
be stimulated, in the lower portions of the intestinal tract. This efferent stimula- 
tion, induced by a drag on the mesentery, resulting in local inhibition of the bowel 
supplied, is accompanied by afferent stimulation -with general partial intestinal 
inhibition and spasm of Keith’s ‘sphincters' which divide the alimentary tract into 
a nimiber of neuromuscular segments. 

Tyrrell Gray agrees with Waugh that the ascending colon is normally sessile, 
and being supported by its attachment to the posterior abdominal wall, does not 
exert any traction on its mesocolon, in which lie the vessels and nerv-es which control 
its nutrition and movements. If, however, owing to abnormal mobility of the 
bowel, the strain is transferred to the mesentery, there is a mechanical stimulation 
of the sympathetic neives, with inhibition and derangement of the normal intes- 
tinal movements. Accompanying this there is also spasm of the neighbouring 
Keith's ‘sphincters'. The consequent overloading in the ascending colon and caecum 
increases the mechanical stimulus, accentuates the traction on the mesentery, and 
thus results in a ^•icious circle. 

Acknowledging that abnormal mobility of the ascending colon may be symptom- 
less, TjTrell Gray suggests that the initiation of symptoms is due to a relative 
increase in mesenteric tension, the result of either a loss of support or an abnormal 
loading of the bowel. 

In noting the possibility of angulation of the terminal ileum at the site of 
attaclunent of a Lane’s membrane, with or without abnormal mobility of the crecum, 
I remarked on the extreme rarity of any degree of actual obstruction. Tyrrell 
Gray, discussing the possible association of ileal stasis with the presence of a Lane's 
membrane, does not accept the theory of mechanical obstruction at this point. He 
refers to the frequency with which acute kinking or distortion of the small intestine 
is seen, for example, in cases of healed tuberculous peritonitis, without any deoree 
of obstruction, and points out how even partial mechanical obstruction is invariablv 
accompanied by hypertrophy of the proximal intestine — a condition he has never 
seen in connection with a Lane's membrane. He is of the opinion, however, that 
the membrane may, by causing increased tension in the mesentery- of the terminal 
ileum, especially in the erect position, result in stimulation of the sj-mpathetic neives 
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distributed to the ileocfecal region, with inhibition of the normal rlutlmuc and n • 
staltic contractions, and at the same time spasm of tlie ileoctceal sphincter 
ileal stasis. 

The association of ctecal stasis with a Lane's membrane mav be similwl - 
explained, as the area inhibited ma3' include the ctecum as well as the termini't 
ileum. The ‘ controlling appendix’ and the mesosigmoid membranes mav also he 
capable of inducing inhibitory stimulation of the sjonpathetic nerves of thV termiml 
ileum and pelvic colon by causing traction on their mesenteries. 

It has already been noted that chronic duodenal dilatation is apparentlv due 
to compression of the third part of the duodenum by traction on the root of the 
mesentery from various causes, but that hj'pertrophy of the duodenal wall is rarely 
if ever present. It seems possible therefore that the dilatation is not the result 
of partial mechanical obstruction, but is. due to sj'mpathetic stimulation caused by 
increased mesenteric tension. In addition to inhibition of the duodenum there 
would be spasm of the pjdorfc and duodenojejunal sphincters, which may account 
for the fact that pyloric dilatation, usually accepted as retrograde, ma'y not be 
present even when the duodenal dilatation is extreme. 

I have already pointed out the possibility of the ventral membrane causintf 
kinking at the neck of the gall-bladder with consequent stagnation of its content^ 
Tyrrell Gray remarks on the frequenej’^ with which the gall-bladder in cases of 
visceroptosis is found to be tense, or even distended, and difficult to empty with 
even firm pressure. In the absence of anj^ ob\aous obstruction or kinking, he thinks 
that this may be accounted for bj' a reflex sj'mpathetic stimulation resulting from 
abnormal mesenteric tension elsewhere. 

Gastric stasis, so commonlj'^ seen in cases of right-sided ptosis, may also be due 
to prolonged pyloric closure with inhibition of the pjdoric half of the stomach, the 
result of a similar reflex sympathetic stimulation. 

Thus, although purely mechanical kinking or traction maj' be an important 
etiological factor in the production of stasis in the caecum, ascending colon, gall- 
bladder, duodenum, and stomach, associated with abnornrial mobilitj' and prolapse 
of the ascending colon and emeum, it seems more reasonable in manj’' cases to attri- 
bute the condition of stasis to inhibition due to sjmipathetic stimulation resulting 
from abnormal mesenteric tension, either local or remote. 


II. CLINICAL SYMPTOMS AND SIGNS. 

As Adsceroptosis may be unaccompanied by any symptoms, and is indeed 
often found in those in perfect health, great care must be e.xercised in deciding 
-that the clinical condition in any particular case is due to visceroptosis. It 
is not sufficient to be satisfied that the condition could be accounted for b\' 
visceroptosis ; one must exclude the possibility of its being due to other 
pathological conditions. In emphasizing this, Conybeare^^ points out that 
“ to the lay mind the fact that the viscera are dropped or misplaced offers 
a reasonable explanation to account for symptoms of any and every kind ; 
moreover, it is an idea which it is much easier to implant than to eradicate . 

X-ray investigation by the opaque meal or enema, which must be looked 
on as merely a single link in the diagnostic chain, is of great value in deter- 
mining not only the shape, position, and degree of mobility of the viscera but 
also their functional activitj’-. It is, liowever, a dangerous method of diagnosis 
unless wisely used, and is meaningless unless the findings are intelligent j 
interpreted in conjunction with the clinical history. For example, tliere aie 
many variations in the mode of preliminary preparation, in the type of mea , 
and in the restrictions imposed on the patient during the period of examina- 
tion. Tlie mental condition of the patient during the examination a so is 
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of <Treat importance. The investigation must be thorouglily and system.-itic- 
aiiv carried out, the patient being throughout under tlie control of 
observer. Screening is undoubtedly the most effective method, and hlms 
must be looked on merely as more or less disconnected illustrations of tlic 
story presented by the radiologist to the surgeon. Screening must be done 
at rvill in various positions, and A'isualized palpation should be einplojcd if 
possible. 

In spite of technical precision and careful observation, errors may occur. 
For example, in examining the duodenal bulb the radiologist may mistake 
deformity due to reflex spasm or periduodenal adhesions or membranes for 
an ulcer. Or, again, neglecting to fill the bidb completely or to vieu’ it from 
different angles, he may rvrongly infer that there is no ulcer because he has 
failed to visualize any duodenal deformity. If the radiologist either confirms 
or refuses to confirm the surgeon's suspicion of the presence of an ulcer, and 
if. when the abdomen is opened, there is no external, peritoneal evidence of 
an ulcer, a difficulty arises. Is the surgeon justified in opening the duodenum 
to confirm or refute the opinion of either the radiologist or himself that an 
ulcer is present ? If a thorough search is impossible, owing either to local 
conditions or to the general condition of the patient, should the surgeon, 
relying on the radiologist's opinion, presume the presence or absence of an 
ulcer and perform the appropriate operation ? The value of tlie X-ray 
investigation is greatly increased if there are close co-operation and mutual 
confidence between a radiologist who follows his cases to the operating theatre 
and a surgeon who is capable of appreciating the radiological interpretation. 
In this way alone can the problem of how far the surgeon should rely on the 
radiologist’s opinion be solved, and radiological investigation prove useful in 
determining the pathological cause for the cbnical condition. 


SYMPTOMS. 

Tliose patients whose clinical condition is attributable to abnormal 
mobility and prolapse of the ascending colon and crecum show, as a rule, in 
their early stage somewhat similar characteristic symptoms, which, however, 
may become obscured as the results of the prolapse of and consequent 
stagnation in the colon become more definite. 

The onset may be indefinite, but usually occurs at some definite time 
when the potential disability — ptosis — becomes an actual disability — stasis — 
the balancing factors being disturbed either by a weakness developing or an 
extra call being made. Thus the onset of sj-mptoms in the mrginal type of 
faulty body formation usually occurs at puberty, and is more often found in 
girls than in boys. The apparently healthy girl or boy being sent to a public 
school may be improperly fed, and may pay more attention to strenuous 
games, for which she or he is not fit, than to the daily e'i’acuation of the 
bowels. In the maternal type the onset usually occurs soon after a preo-- 
naney when the patient returns to active life. 

llaugJi s c.\-pIanation of the method of the onset of stasis cannot be 
accepted. He holds that the abnormally mobile ascending colon, ‘ mecbanic- 
ally inefficient ■ from the first, exhibits its maximal inefficiency at adolescence 
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■when it has “ achieved its largest size and contains its heaviest load .\s 
“ no proportionate strengthening of the primitive mesentery ” has aecoin- 
panied this increase in the load, stasis occurs, Tyrrell Gray, on the other 
hand, attributing the onset of stasis to any factor increasing the normal 
tension in the mesentery, is of the opinion that this usually results from loss 
of support from the abdominal wall, but may be due to o^-erloading of the 
bowel resulting from various conditions— for example, appendicitis, whicli 
would be accompanied by inhibition of the ileocascal area. 

The early symptomn are usually described by the patient as ‘stomach 
trouble’, ‘indigestion’, or ‘dyspepsia’, as there is generallj^ discomfort after 
food with more or less distressing flatulence. At the end of a variable time, 
if dietetic and medicinal treatment fail, there occurs the onset of pain. Tliis 
pain is at first, and often throughout the whole course of the illness, eliarac- 
teristic. It is constant in type and location for each individual, but is very 
erratic as to its times of appearance and duration. Thus it may be present 
for one or more days, with free intervals of varjdng length ; it maj% on tlic 
other hand, last less than a day. Waugh, in emphasizing tins ‘constant 
inconstancy’, suggests that it is because of this that many of these patients 
are, quite unjustly, considered to be neurotic. 

Now, although what is commonly called ‘dyspepsia’ may occasionally 
be due to pathological changes in the gastric mucous membrane resulting 
from indiscretions in diet, pyorrhoea alveolaris, etc., in most cases the stomach 
itself is not at fault, it is ‘more sinned against than sinning’, and the cause 
for the so-called ‘stomach symptoms’ must be sought elsewhere. 

Reflex or Acid Dyspepsia. — ^Tyrrell Graj% referring to the difficulty experi- 
enced by physiologists in exciting the normal secretory and motor function 
of the vagus by electrical stimulation, suggests that these are normally elicited 
reflexly by afferent impulses. He is of the opinion that the afferent vagus 
stimulus responsible for the sensation of hunger is not due, as has been gener- 
ally believed, to contractions of the stomach but to engorgement of the gastric 
and pancreatic glands during the resting period, which results in an efferent 
response to gastric glands and muscle. Stimulation of the vagus results in 
secretory and motor activity in the cardiac half of the stomach. Hydrochloric 
acid is secreted by the oxyntic cells, and by the contraction of the circular 
and longitudinal muscle fibres the lumen is diminished, by the contraction 
of the oblique fibres the fundus is raised, and the contents are forced into 
the pyloric half of the stomach. This excites a mechanical pressure stimulus 
which results in peristalsis. Relaxation of the pylorus is due to the presence 
in the duodenum of alkaline pancreatic secretion which also is the result of 
vagus stimulation. Bolton and Salmond^® have shown that, in addition 
to regulating the evacuation of the stomach contents, the pyloric sphincter 
in the early stages of digestion prevents regurgitation from the duodenum, 
but that as digestion proceeds it may by relaxing, independently of gastric 
peristalsis, permit of regurgitation by normal antiperistalsis in the duodenum. 

If there is, for any reason, a reflex stimulation of the sympathetic, on y 
the pyloric half of the stomach is affected, the cardiac half not being supp lec 
with sympathetic inhibitory nerves. The result is inhibition of peiista sis 
with prolongation of pyloric closure. The latter is accentuated also )y 'C 
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diminution of pancreatic and the increase of adrenal secretion. The glands 
at the cardiac end. not being inhibited, continue to secrete hydrochloric acid, 
the percentage of -whicli is thus raised above the normal, partly by delayed 
evacuation of the gastric contents and partly by absence of duodenal regurgita- 
tion. IVhile a simple h_\’]5erchlorhydria due to actual over-secretion associated 
n-itli over-action of the vagus may oecm-. it is rare, h\-perchlorhydria being 
usually due to refle.x sjTiipathetic inhibition. 

To the condition of intermittent discomfort or even pain after food, not 
dependent on the kind of food and accompanied by flatulence and by In-per- 
chlorhydria, mav be given the name ‘reflex’ or ‘acid dyspepsia’. The 
appendi.x and gall-bladder are the most commonly accepted foci of irritation 
responsible for the reflex stimulation, lloynihan,'’^ describing the con- 
dition of pyloric spasm, gastric stasis, and hyperchlorhydria which is 
curable by the removal of an inflamed appendix, and which he has called 
‘appendicular dyspepsia’, affirms that it is accompanied by acute con- 
gestion of the mucous membrane of the antrum pylori. Other obseiwers, 
however, finding no changes in the gastric mucous membrane, regard the 
condition as purely reflex. Again, gall-stones which may remain in the gall- 
bladder for years ■without producing biliary' colic are not so ‘silent’ as is 
generally supposed, being very often the cause of repeated attacks of reflex 
dyspepsia, the refle.x stimulation being set up by an alteration in the position 
of the calculi, or by a slight attack of cholecystitis. The inhibitory stimulus 
may, however, be found not in any pathological focus of irritation but in 
increased mesenteric tension. The condition of abnormal mobility of the 
ascending colon and cajcum is undoubtedly a common cause of inhibitor}* 
stimulation, and that the condition of acid dyspepsia and gastric stasis may 
be attributable to this is proved by their disappearance after removal of the 
abnormal mobilit}* by fixation of the colon. 

Although sjoasm of the pylorus may in its inception be protective, it is 
undoubtedly an important factor in the production of pain. The relationship 
between the occurrence of the characteristic pain already referred to and the 
ingestion of food ma}- be e.xj^lained by the effect produced on the ascending 
colon by taking food. I have already noted that, by the ‘gastrocolic reflex’ 
of Hui-st the entr}* of food into the stomach is followed by an attempt, 
successful or not, on the part of the caecum and ascending colon to pass on 
their contents. If this peristaltic activity is unsuccessfid, the load in the 
caecum and ascending colon remains unaltered until it is increased by the 
arrival, usually about three hours later, of an additional load. 

Waugh attributes the occurrence of pain soon after food in cases of 
abnormal mobility of the ascending colon to its unsuccessful jjeristaltic effort, 
with the resulting drag on its mesentery, and the transmission of the drag 
to the duodenum and pylorus should developmental membranes connecting 
these structures be present. Pain several hours after food is due to the effect 
of the addition to the load in the ascending colon and cfccum. On the other 
hand, if the peristaltic effort is successfid, then ingestion of food, bv indirectly 
helping to shift tlie load, may relie'\'e the pain. The relief which may follow 
an evacuation of the lower bowel may be similarly explained, as the act of 
deficcation e.xcites a reflex stimulation of the paras}Tnpathetie. The relief 
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obtained by lying down Avith the pelvis raised is due to the removal of tlic 
mesenteric drag and the resulting increased peristalsis. The ‘erratic chrono- 
logy’ of the pain, its absence for dnA-^s at a time, its unexpected recurrence, 
may be explained by the fact that the condition of the crecum and ascendinn 
colon, and the strain exerted by their contents, vary ver}"- much in the same 
indirddual day by day. The pain is inconstant because of the varying strain 
produced by the varying load. 

An additional factor in the association between the ingestion of food and 
the onset of pain is to be found in the duodenal dilatation so fretpicntlv 
present in these cases. There can be no doubt that the entry of food into 
the dilated duodenum, rvith its more or less prolonged residence there, mav 
be an important factor in the production of pain in a similar rvav to that 
described by Waugh. 

I have already indicated that the characteristic pain after food associated 
Avith abnormal mobility of the ascending colon is in some cases relieved by 
taking more food, and is also amenable to change of position from tiie Amrtical 
to the horizontal. That this so-called ‘hunger pain’, described by Moynihan 
in 1905 as occurring in the majority of chi-onic duodenal ulcers, is not neces- 
sarily indicathm of duodenal ulceration cannot, I think, be doubted. Waugh 
states that, although 97 of the 518 patients on AA'hom he performed a right 
colopexy had ‘hunger pain’, none of them had a duodenal ulcer. I cannot, 
hoAVCAmr, understand his refusal to admit that similar relief is often experienced 
in cases of duodenal ulceration. He asserts that “ a duodenal ulcer, in being 
soothed by actiAm moAmment and arrival of foreign material in the duodenum, 
is made to exhibit characteristics Avhich ulcers elscAvhere do not display ”. 
Tlie explanation that this relief Avas due to closure of the pylorus folloAving 
the ingestion of food, the ulcer being in this Avay relieved from the irritation 
of the stomach contents, is not noAv accepted in the light of opaque meal 
examination. This has proAmd beyond all doubt that in cases of duodenal 
ulceration the entry of food into the stomach is folloAved by an abnormally 
rapid evacuation, the ‘duodenal rush’, and that the gastric contents are 
actually passing OAmr the ulcerated area at the time the relief is experienced. 
Before CAmeuation is complete, hoAvcAmr, the pylorus is again closed and the 
pain returns. Thus ‘hunger pain’ can only be explained by spasm of the 
pjdorus, and the relief obtained is due to the relaxation of the pylorus Avhich 
in this case folloAA\s soon after the entry of food into the stomach. 

Waugh is so confident in his ability to discriminate betAveen the charac- 
teristic pain associated Avith abnormal mobility of the ascending colon and 
that due to gastric or duodenal ulceration that he does not examine the stools 
for occult blood, nor does he make use of opaque meal examination. He 
states that he has not been penalized for this omission by the unexpected 
discoAmry of an ulcer at the operation. I cannot help thinking that he is 
taking uncalled-for risks, as a thorough examination of the stornach anc 
duodenum at the operation may be unAAuse, if not actually impossible. An 
ulcer may be Amry insidious in onset, and an opaque meal examination mig it 
demonstrate its presence CAmn in its earliest stage. In excluding the possi j e 
presence of ulceration, either gastric or duodenal, one must depend chiefly on 
the character of the pain. If there is an ulcer, the patient is usually ncAcr 
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absolutely free from pain, tliere are no free intervals, the pain conicb on . 
even- meal, on successive days, and benefit is almost invariably obtained 
restrictions of diet, which are usually self-imposed. Contrast this with tlic 
inconstant erratic pain which is not dependent on the kind of food, wliicli is 
associated with abnormal mobility of the ascending colon. 


Recurrent attacks of pain in the right iliac fossa, usually quite indejien- 
dent of food, occur in many cases, and seem to be due to recurrent oyer- 
distention or actual volvulus of the caiciini. A dragging pain in the right 
lumbar region, associated witli prolapse of the right kidney, is also frequently 
present. Should the patient suffering from these simiptoms become prc^iant, 
the si-nqitonis often disappear, only to reappear soon after the termination of 
the pregnancy. The temporari' relief is due to the remoiml of the drag on the 
mesentery by the lifting up of the ascending colon by the pregnant uterus 
as it rises from the pelvis. 

In the later stages the frequent occurrence of ‘bilious attacks’ is due to 
stasis and consequent pathological changes in the dilated duodenum. In the 
later stages also there is loss of appetite and increasing flatulence, often of 
distressing severity. In the early stages there may have been constipation, 
but in the later stages this is almost invariably present, and is often e.xtreme 
and obstinate. It may be accompanied by attacks of diarrhoea with mucus 
in the stools. Waugh considers that the constipation is the result of the 
final refusal of the ascending colon to “ perform its natural function under 
mechanical conditions badly suited to it ” ; Tyrrell Gray explains it as a 
“ derangement of the nervous impulses responsible for the normal intestinal 
contractions ” due to abnormal mesenteric tension. 

Jlenstrual disturbances are common, and seem to be due to the presence 
of the loaded ciecum in the pelvis. 

Finally, after a varying period, toxic phenomena occur, such as pro- 
gressir-e wasting, pigmentation of the skin, chronic mastitis, and loss of 
physical and mental vigour. Various secondary or end-results which may 
reasonably be attributed to the persistence of abnormal mobility and prolapse 
will be described after referring to tlie clinical types into which it is convenient 
to divide these cases. 


The Mental Factor in Visceroptosis.— The difficulty of appreciating the 
relationship between \-isceroptosis and neurasthenia, of deciding whether in 
neurotic subjects who have gastro-intestinal disorders the neurosis is primarr- 
or secondary to prolonged intestinal derangement, cannot well be exaggerated. 
I cannot understand the dogmatic opinion of Stoddart-*® that “ the most 
frequent cause of \-isceroptosis is dilatation of the stomach : -without this the 
colon cannot fall ; by far the commonest cause is anxiety, normal or morbid ; 
and this is the etiological factor we should tr\' to combat ”. Gastroptosis. 
ivith or without dilatation, is not the cause of visceroptosis ; it may be part 
of that condition, but is more frequently secondary to right-sided ptosis. 
Thus, although in my series of 212 cases there was right-sided ptosis in all. 
in 110 the position of the stomach was normal. ’ 

Langdon Bronm« supports Craven Moore’s opinion that in cases of 
refle.v dyspepsia there must be, in addition to a focus of irritation, an 
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increased susceptibility of the reflex nervous mechanism, and that the nearer 
the focus is to the pylorus the less unstable need the nervous system he 
Remote foci — for example, ileocsecal lesions — may -remain latent until the 
susceptibility becomes greatly exaggerated, and the more unstable the 
nervous system the less the irritative stimulus required. Against tliis it 
may be argued that the nervous system of many patients -^vith visceroptosis, 
■w'ho suffer from the effects of abnormal mesenteric tension already described' 
is absolutely normal. 

It cannot, however, be questioned that prolonged mental strain, anxietv. 
or grief may, by causing excessive stimulation of the sympathetic svsteni 
with general inhibition of the gastro-intcstinal tract, diminution of salivarv, 
gastric, and pancreatic secretion, and increased adrenal output, result in 
symptoms similar to those under discussion. Should visceroptosis also he 
present in these eases, one must resist the temptation to attribute the sym- 
ptoms to this instead of to the psychic cause. Should secondarj' changes 
associated -with visceroptosis supervene, the fact that they are really psychical 
in origin must not be forgotten. Reference has already been made to 
Netschajew’s suggestion that ptosis may be due to inhibition of the sympa- 
thetic nerve-supply of unstriped muscle fibres in developmental membranes, 
resulting in their relaxation. 

Tyrrell Gray endeavours to differentiate between sympathetic inhibition 
due to psjmhical causes and that due to abnormal mesenteric tension, by 
suggesting that in the former there is in addition vagus inhibition. Deficiency 
in the afferent vagus stimulus, with absence of the sense of hunger and loss 
of appetite, would result in diminution of motor and secretory activity in the 
cardiac half of the stomach, Avith deficiency of hydrochloric acid and more 
marked stasis and dilatation. This argument is, hoAvever, not convincing, 
as the sjTupathetic inhibition caused by abnormal mesenteric tension may 
also result in increased adrenal and diminished pancreatic secretion Avith 
deficiency in the afferent Amgus stimulus. 

The problem can be solved only by a careful inA-estigation of the clinical 
history in each case. Thus, if the abnormal mental condition of depression, 
introspection, emotion, exaggeration of symptoms, ‘neiwousness’, etc., precede 
the dcAmlopment of any definite physical abnormality, the etiological factor 
is CA^idently psychical. In some of these cases a Amry definite psychical 
disturbance can be found— for example, domestic or financial anxiety, artificial 
menopause folloAving pehde operation, etc. 

On the other hand, if a patient had suffered from acid dyspepsia, 
flatulence, recurrent attacks of right-sided abdominal pain, constipation, 
mucous colitis, menstrual disturbances, etc., before any mental abnormality 
appeared, one AA'ordd be justified in considering the mental condition as 
secondary to the primary physical disability. 

That to.xic conditions due to Ausceroptosis may profoundly affect the 
nerAmus system cannot be doubted. (That many subjects Avith Ausceroptosis do 
not exhibit an}'^ mental abnormality is no argument against this, as Ausceroptosis 
may be unaccompanied by any symptoms.) This secondarj’’ mental condition 
in my opinion differs in some respects from that seen in cases of primaiy 
psAmhical disturbance. The jjatient, instead of being apathetic and depiessec, 
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is more often irritable, ‘disgruntled’, disappointed, or actually annoyed at the 
loss of mental control and vigour. But even though one may feci sure that 
the mental condition is secondary, it is an exceedingly difficult problem to 
judge lioiv profoundlv the nervous system may have been affected and t ct 
be amenable to improi'ement by the correction of the primary condition. If 
the patient is exceedingly anxious to regain a normal mental status, the 
outlook is good. But if there is a feeling of hopelessness, especially if second- 
ary results such as mucous colitis have supervened, operative treatment may 
result in little mental improvement. 

In cases of psychical origin in u'hich secondary physical changes have 
supervened one may be greatly tempted to oiierate, lioiring not only to relieve 
the physical but at the same time to improve the mental condition. M hilc 
the former is usually successful, the latter is almost invariably unsuccessful. 


SIGNS. 

The signs vary greatly, the variation depending on the c.xtent and degree 
of the mobility and prolapse of the ascending colon and cfccum, on the extent 
and distribution of the developmental membranes present, and on vhether 
there is ptosis of other viscera in addition. 

The difficulty of determining mhat constitutes an abnormally lorr 




Fig. 395.- — Slioinnc a normal, ortliotonic 
stomacJi, in ilie erect position. 


Fig. 39f». — Siiotnng an abnonnaily low, ortbo- 
tonic stomach, in the erect position. 


position of the \'iseera has already been referred to. hlood}-. Van Kuys. and 
Chamberlain^' report that when examining 600 healthy adults tlie stomach 
as shomi by the opaque meal in the erect position reached below tlie inter- 
iliac line in SO per cent. While there is considerable normal variation in its 
position, one can say that any stomach whose greater curvature as sliown 
by the opaque meal in the erect position is more than one inch below the 
intcriliac line is abnormally low. Anv prolapse short of this mav be con- 
sidered normal. (See Figs. 895-39S.) In all the cases in this series in which 
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the prolapse Avas limited to the ascending colon and crecum the position of flic 
stomach rvas normal. In the 69 cases in rvhich the stomach and right kitlncv 
Avere also prolapsed the former reached from one to three inches beloAv tlie line 
in 54, and to more than three inches in 15. In the 63 cases in Avliich there 
Avas general A'isceroptosis it reached from one to three inches beloAA- the line 
in 26, and to more than three inches in 87. In 10 the greater curvature Avas 
actually more than si.x inches below the line. The stomach is tiiiis vcrv 
frequentl}'^ abnormally Ioav, and may lie almost eompletely in the pelviL 
EA^en Avhen Ioav it may remain orthotonic, but there is usually some decree 
of dilatation and some delay in emptying. Splashing can thus readih^ he 
detected, and one is apt to come to the erroneous conclusion that tliere is 
iryloric stenosis. 

The ascending colon is usually much dilated, and may be palpated in tlie 
right iliac fossa. There is usually diffuse tenderness OAmr the right side of 




Fig. 397. — Showing an abnormally low, hypo- 
tonic stomach, in the erect position. 


Fig. 398. — Sho-wing an abnormally low, atonic 
stomach, in the erect position. 


the abdomen, chiefly in the iliac region. On dragging on the , prolapsed 
boAvel a A’ery definite ‘drag pain’ may be induced AA'hich is referred to 
the right hypochondriac or epigastric region, or to the left hypochondriac 
region if there is a long A’^ertical transA^erse colon and a highly-placed splenic 
flexure. 

The right kidney can usually be easily palpated, often in its full extent, 
and it maj' be so Ioav as to be liable to crushing betAveen the ribs and the 
iliac crest in stooping. If there is general Ausceroptosis, the left kidney may 
also be palpable. 

The retroflexion and enlargement of the uterus so often present can be 
easily noted. 

If the liA'er is ptosed, there is usually some rotation, and the right lobe 
projects beloAV the costal margin, the projecting portion being sometimes 
separated from the remainder by a sulcus. 
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in. CLINICAL TYPES AND SECONDARY RESULTS. 

CLINICAL TYPES. 

It is convenient to classify the cases under reviev into various t\-pes 
depending chiefly on the type and location of the pain. 

1. The Gastric Type (42 eases).— These patients have generally been 
previously treated for ‘dyspepsia’, ‘chronic gastritis’, ‘gastric dilatation’, or 
‘o-astric ulcer’. The pain is usually located in the epigastrium, but if, owing 
to a marked prolapse of the hepatie flexure, there is a long vertical ascent 
of the transverse colon to a highly-placed splenic flexure, it is felt in the left 
hyjjochondrium. It occurs soon after food, ahvaj's within an hour, but not 
after everv meal or er-cry day. It does not depend in any way on the 
kind of food taken, and these patients have usually given up dieting, as they 
find that they are as likely to be well when eating an\-thing and everything 
as when on a strict diet. There is rarely nausea, and almost never vomiting. 
This pain thus differs in several i-esjjccts from that of a gastric ulcer, which 
does not show this erratic behaviour and can be lessened by dieting. Other 
possible foci of irritation — for example, gall-stones, an inflamed appendix — 
must be excluded before attributing it to abnormal mesenteric tension due to 
abnormal mobility of the ascending colon. In addition to the pain there is 
always very marked flatulence ; this may be so extreme that the patient is 
unwilling to appear in public or even to visit friends. So-called ‘bilious 
attacks’ are neither so severe nor so frequent as in the ne.xt type. 

2. The Duodenal Type (32 cases). — Many of this tjqre have been pre- 
viously treated as ‘duodenal ulcer’. The pain is usually located in the right 
hypochondrium. It comes on from two to four hours after food, but not after 
every meal or e^'ery day. It does not depend on the kind of food taken. It 
is dull or boring in character, and often has the characteristics of the so-called 
‘hunger’ or ‘food pain’ in that it may be relieved by taking more food. It 
may, however, be increased by taking more food, or again, be relier'ed by the 
bowels moving. An additional factor in the pi-oduction of the pain is the 
loading of the dilated duodenum, and it is in this clinical type that duodenal 
dilatation is most commonly found. In only 4 of the 32 cases was the duo- 
denum noted as normal ; in 14 the dilatation was ‘moderate’ and in 14 
‘marked’. The frequency of the occurrence and the severity of the ‘bilious 
attacks’ in this tyj)e (they were a prominent feature in IS) are undoubtedly 
explained by the frequency with which duodenal dilatation was present. In 
some the attacks could be aborted in the early stages by the patient assuming 
the prone jjosition ; but in the later stages, when the dilatation had become 
permanent, the adojjtion of this posture had no effect. In the severe cases 
of this tjqre the condition approached that of ‘chronic duodenal ileus’. 

3. Right Iliac Fossa Type (109 cases). — In this t%-pe there is a 
characteristic pain in the right iliac region. This is usually merelv a 
severe discomfort. It is ^'ery erratic in its times of appearance, and tliere 
may be fairly long intervals of freedom. It has no definite connection 
with meals, but almost in\-ariably the patient notices that it is more apt 
to be present if the bowels are not moving regularly, and that it is often 
relieved by an evacuation. In a majority of these cases there is obstinate 
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constipation; in some cases there are frequent attacks of diarrhcca with 
mucus in the stools. I agree with tt'augh that this pain is due to recurrent 
o\'er-distention of the caecum, which also, by causing increased mesenteric 
tension, accounts for the reflex dyspepsia which ma}' be present. In all cases 
of this tj'^pe the ca;cum was found to be dilated ; in many tlie dilatation was 
verjr marked. It was abnormally mobile and prolapsed in most, but in 25 
was suspended by a ‘controlling appendix’, and in 1 was partially unde- 
scended. Recurrent attacks of severe pain in the right iliac region occasionally 
occur in this tjqpe of case. These are invariably associated with marked 
mobility and prolapse of the csecum alone, the ascending colon being nomially 
fixed, and they seem to be due to recurrent limited vohmlus of the csccuni, 
a condition that has occasionally been actually noted at operation. 

As many of the patients had been previously' considered to be suffering 
from ‘chronic appendicitis’ (about which more will be said later), tlie 
condition of the appendix as found at operation is of interest. In none was 
there any' e^'idence of active inflammation, either acute or subacute. In 
21 it was absolutely' normal ; in 40 the only' abnormalities were the open 
mouth and the faecal contents ; in 25, being fixed to the iliac fossa by' develop- 
mental membranes, it w'as acting as a ‘controlling appendix’ ; in 9 obliterative 
changes had taken place; in 4 true inflammatory adhesions were present, 
which were probably' the result of distortion by' previously existing develop- 
mental membranes ; in 10 the appendix had already been removed. 

Removal of a ‘choked appendix’ will do away' with attacks of true 
appendicular colic. Removal of an appendix deformed by' der'clopmental or 
inflammatory membranes will obv-iate the danger of acute inflammation. 
Removal of a ‘controlling appendix’ may' relieve local intestinal stasis ami 
reflex dy'spepsia by' removing the inhibitory' stimulus, but the improvement 
can be only temporary', as, by allowing the emeum to prolapse, further stasis 
will follow. Thus in this ty'pe of case simple removal of the appendix is not 
sufficient. That in cases of recurrent attacks of pain in the right iliac region 
the appendix may' be unjustly' blamed and its removal followed by' no per- 
manent improvement is shown by' the fact that the ten patients of this right 
iliac fossa ty'pe whose appendices had already' been removed without ameliora- 
tion rvere all completely cured after the performance of a colopexy, partial 
or complete. 

4. The Renal Type (6 cases). — In these cases there were attacks of pain 
somewhat similar to Dietl’s crises, but unaccompanied by any variation in 
the quantity' of urine passed. In all, the right kidney' was prolapsed, and in 
one a well-marked developmental membrane from the prolapsed hepatic 
flexure to the perirenal fascia indicated clearly' how the prolapse of the kidney 
had been brought about. The attacks of pain seemed to be due to partial 
obstruction of the right renal vein, with passive congestion and, in tlnee 

cases, haematuria. . , . . , 

Waugh classifies some of his cases under the heading h!h’a?p fj/pc - 
In these there have occurred one or more attacks similar to biliary' colic, ni 
in none of them were calculi found at operation. Such attacks have een 
noted in many of my cases of both the gastric and duodenal ty'pes, u as 
they' Avere additional to the other sy'mptoms I prefer not to differentiate t leni 
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into a separate categorv. Althougli tliey seemed to be due to kinking at the 
neck of tlie gall-bladder by the ventral membrane, with perhajjs in addition 
staf^nation and increased viscidity of the bile, the possibility of inhibitory 
stasis bv reflex sympathetic stimulation must be borne in mind. In five cases 
"all-stones were found at operation; in three they were ‘silent’, and hi the 
other two the attacks of colic were slight and were additional to the other 
symptoms, which were of much longer duration. The importance of prolapse 
of the ascending colon as an etiological factor in pathological conditions of 
the gall-bladder and ducts will be more fully discussed later. 

SECONDAHY OH END-HESULTS. 

The elinieal conditions I have described may remain stationary for 
vears, but as a rule tend to be jirogrcssive, and the original symptoms may 
be replaced by others, which may be ealled ‘secondary’ or ‘end-results’. 

1. Chronic Duodenal Ileus (11 cases). — Although, as has already been 
2 Johited out, this condition may be due to other causes, it is most conmronly 
found in association with jDrolapse of the ascending colon and csecum, being 
caused either by intermittent compression of the third part of the duodenum 
by the superior mesenteric vessels, or by duodenal inhibition, the result of 
sympathetic stimulation due to increased tension in the mesentery. It is, in 
these cases at least, not a separate clinical entity but a secondary or end- 
result of the prolapse of the ascending colon. IVhen the ‘bilious attacks’, 
which ai’e so frequent and se\-ere in the duodenal type of case, become so 
overwhelming as to o%-ershadow the other symptoms, and when the duodenal 
dilatation is e.xtreme. it becomes necessary to describe the case as one of 
chronic duodenal ileus. The ‘bilious attacks’ begin usually with severe head- 
ache. nausea, and discomfort in the upper abdomen, and culminate in ‘bilious 
vomiting'. The attacks cannot be aborted, and no relief is obtained until 
vomiting ensues. Although these patients are as a rule constipated, diarrhoea 
may follow an attack. It has already been mentioned that in this series of 
eases moderate dilatation of the duodenum was found in 53 and marked 
dilatation in 31. In 13 of the latter the dilatation was ‘very marked’, and 
in 5 of these so extreme that the decision to perform a colopexv and not a 
duodenojejunostomy was made ndth considerable hesitation. These 13 cases 
should therefore be classified as chronic duodenal ileus, but the number is 
reduced to 11, as in one ulceration of the lesser cun'ature, and in another 
mucous colitis, had super^'ened. 

2. Gastric or Duodenal Ulceration (25 eases). — During the sLx years 
covered by this investigation I have operated in 163 cases of chronic gastric 
or duodenal ulcers (not including perforations). A pyloroplasty was considered 
sufficient in some involving the pylorus alone ; in those of the lesser curva- 
ture a partial resection was. as a rule, performed ; and in the majority of the 
remainder a gastrojejunostomy was necessary. There were, hower-er. 25 
(2 gastric, 6 iryloric, and 17 duodenal) in which a colopexy was performed. 
In more than half of these there was a definite history of sruiiptoms which 
seemed to be due to pi'olapse of the ascending colon, but which, after a var%-- 
ing period, were replaced by symptoms of ulceration. In none was there a 
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history of any primary focus of infection in the abdomen, and in none was 
a focus found at the operation. In 5 of the 17 duodenal ulcers the strain of 
the loaded ascending colon falling directly on the duodenal wall seemed to 
be an important factor in the production of the ulcer, as in each case tlierc 
was a developmental membrane attached to the wall at the site of ulceration 
In one of these there was marked dilatation of the second part of the duo- 
denum ; and in three others marked dilatation of the first three parts from 
the drag on the superior mesenteric vessels. The importance of prolapse of 
the ascending colon as a factor in the causation of ulceration, and the degree 
of success which followed this method of treatment, will be dealt with later. 

3. Mucous Colitis (17 cases). — ^Mucus is so frequently found in the stools, 
especially in the right iliac fossa type with marked constipation, that it may 
seem unnecessary to classify any of these cases separately, but the colon mav 
be, in whole or in part, so affected with a mucous colitis that the original 
symptoms may be replaced by those of this distressing condition. That 
mucous colitis may originate in two entirelj' different ways seems clear : it 
ma}'- be the result of primary bacterial infection from within, or it may be 
secondary to stasis. It is with this latter type, associated with abnormal 
mobility and prolapse, that I am dealing. The difficulty of differentiating 
between them will be referred to w'hen giving clinical results. 

IV. THE RELATIONSHIP WITH CERTAIN FORMS OF APPENDICITIS. 

As has alread}'^ been pointed out when describing peri-appendicular 
developmental membranes, the wide-mouthed ‘infantile’ type of appendix is 
often found associated with a mobile dilated cajcum, and one might even affirm 
that abnormal mobility of the caecum invariably accompanies the oceurrence 
of this type of appendix. Caecal stagnation may thus readily extend to the 
appendix, and therefore, without any obstruction of its lumen from within 
or without, there may be true colic of the appendix due to its attempt to 
evacuate faecal contents, which occasionally take the form of coproliths. This 
condition of ‘choked appendix’, in Avhich there is no actual stenosis of the 
lumen is, in my experience, Amry rarely seen except in association Avith 
abnormal mobility and dilatation of the caecum. As already emphasized, the 
appendicular colic Avhich may thus occur in patients Avho exhibit symptoms 
due to prolapse of the ascending colon and caecum must not be confused AA'ith 
the characteristic pain of the right iliac fossa type of case. It is an additional 
condition, secondary to the other, just as biliary colic is. 

Any surgeon aa'Iio has had much experience of cases of acute appendicitis 
must haAm been impressed Avith the fact that in those cases AA'here there is 
gangrene en masse, Avith thrombosis of the A'^essels, or AA'here there has been 
intra-appendicular suppuration due to stenosis of the lumen, the emeum 
usually, if not inA'ariably, cannot be lifted out of the abdomen. Thus, as it 
Avould be umvise to disturb the retrociecal tissues, the appendix must ic 
remoA'ed, often Avith great difficulty, from the depths of the Avound. On t ic 
other hand, he must also have operated on many cases in Avhich the caecum 
and suppurating appendix Avere easily deliA'ered and the latter remoA ec v, i i 
ease. In these cases, although the appendix AA'as full of pus, the onset o t ic 
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illness was not nearly so acute, nor the progress so rapid, as in the former 
tj'iJe. The reason is that in these cases the appendL-t was originally wide- 
mouthed. the patient may have had repeated attaeks of appendicular colic 
due to choking of the lumen with faeces, and there may even have been former 
attacks of actual suppuration with successful evacuation of the pus into the 
cajcum. The mouth has now, however, become blocked and the lumen is 
full of pus : there may be an ulcerated or gangrenous area opposite a copro- 
lith, usually in the distal half. This tj-jje of suppurative appendicitis is 
invariably accompanied by abnormal mobility of the caecum, and might be 
considered as one of the secondary or end-results of that condition. 

Recurrent attacks of subacute inflammation in which the process stops 
shoi’t of suppuration may occur in cases unassociated ■with dilatation of the 
caecum, in which there is actual stenosis of the lumen ; but this must be very 
rare, as. owing to the closure of tlie mouth, suppuration would almost certainly 
ensue. On the other hand, there must often be an extension of inflammation 
from the 'cajcal sink’ do'wn through the wide mouth of the infantile appendix, 
and cessation of the inflammation which may take place is due to the ease 
with which the contents can be evacuated. 

Obliterative changes are sometimes seen in appendices whicli have been 
the site of former suppurative or subacute attacks of inflammation, and are 
usually most marked at the tip. To this condition, which is secondary to 
abnormal mobility and dilatation of the caecum, the term ‘chronic appendicitis’ 
may be applied, but to no other. 


V. RELATIONSHIP WITH GASTRIC AND DUODENAL ULCERATION 
AND WITH GALL-BLADDER CONDITIONS. 

GASTRIC AND DUODENAL ULCERATION. 

There lias been, and indeed still is. considerable diversity of opinion regarding 
the relative frequency of chronic gastric and duodenal ulcers. Rovsing*® has reported 
that of 3S0 cases treated by him between 1898 and 1917, 222 were gastric and only 
158 duodenal (a proportion of 1 to 0-7). Of the 1G.3 cases (not including perfora- 
tions) operated on by me between 1920 and 1920, 70 were considered to be gastric 
and 93 duodenal (a proportion of 1 to 1-3). Of 718 cases operated on by Mojuihan^’ 
between 1913 and 1922. 104 were gastric and 531 duodenal (a proportion of 1 to 
3-2) ; and in the Mayo Clinic^, of 5723 cases. 1191 were gastric and 4532 duodenal 
(a proportion of 1 to 3-8). IVilkie,®* drawing attention to the frequency of the 
co-existence of both tj-pes. refers to 300 cases, of which only 37 were ga^ric, 221 
duodenal (a proportion of 1 to 0), and 42 in which both were present. Tliere should 
be little difhcidty in determining the anatomical position of the ulcer except in 
those cases in which there has been a leakage. There seems to be no doubt that the 
ulcer is either gastric or duodenal, and that pyloric ulceration is rarely priraarj', 
being usually an extension from the duodenum. The diversity of opinion as 'to 
the relative frequency may be explained by some surgeons considering that ulcers 
invohdng the pylorus are gastric instead of duodenal in origin ; but it is also, I 
think, due to the ease with which a gastric ulcer, especially if on the posterior wall, 
may be overlooked by both radiologist and surgeon. It is generally accepted that 
chronic gastric ulcers are usually single, and are most frequently found either alon<r 
the lesser curvature or in the antrum pylori. Duodenal ulcers are often multiple 
and are almost invariably situated in the first segment, often ndthin an inch of the 
pyloric ring, and most commonly on the anterior waU. 
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A great deal of work, experimental and clinical, has been done in connec- 
tion with the mode of formation of gastric and duodenal ulcers. Rovsin^s^ 
refers to the experimental production by Panum in 1862 of a gastric ulcer 
by the injeetion of small wax balls into the circulation, and to the descriptioi\ 
by Godivier in 1869 of a duodenal ulcer caused b}’’ an embolism of the pan- 
creaticoduodenal artery. He is convinced that “there is a process of 
embolism at the foundation of most chronic gastric ulcers ”, and explains the 
association of chlorosis and anaemia with ulceration by the possible fatty 
degeneration of small vessels, with subsequent thrombosis. A vascular 
explanation has also been suggested by WilkieS^, ^yho thinks that emboli from 
omental veins in Avhich thrombosis has taken place may be carried to the 
stomach or duodenum. Various forms of trauma — mechanical, thennal, and 
chemical — have been blamed. There can be no doubt, however, that a 
bacterial infection is the primary cause of manj’^ of the ulcers. It is well 
established that acute gastric ulcers may be infective in origin, due to infec- 
tion of the mucous membrane by organisms or their products. The occurrence 
of acute ulcers in infective diseases — for example, puerperal fever — is well 
known. It is also generalty accepted that the majority of chronic ulcers of 
the stomach and duodenum arise out of acute ulcers which failing to heal 
have resulted in local necrosis, and that in this process the action of the gastric 
juice, either normal or hj'peracid, plays a ver}" important part. It has until 
recently been supposed that the organisms, from whatever source, reached 
their destination in the mucous membrane either directly or through the 
blood-stream, and Ogilvie®^ insists that organisms, the result of alimentary 
infection, reach the blood-stream by being absorbed by the gastro-intestinal 
mucous membrane, chiefly at aggregations of lymphoid tissue. Braithwaitc,®® 
however, has demonstrated (in my opinion conclusively) the probability of 
a lymphatic route {Fig. 399). 

The normal flow of lymph from the terminal six inches of ileum, tiic 
appendix, and the caecum is by vessels which unite to form a group of live 
or six efferents which pass to the chain of glands dotted along the line of the 
ileocolic artery. The main trunks then pass up in front of the third segment 
of the duodenum into the glands grouped round the origin of the superior 
mesenteric artery, and from there into the receptaculum chyli. The lymph- 
flow from the ileocascal angle rvould normally not reach either the duodenum 
or stomach. Braithwaite found that in lirdng animals, even when there is no 
obvious disease in any of the glands, indigo-carmine injected into the wall of 
the caecum travelled up to the pancreas, and over it into the subpjdoric lympii 
glands (a group situated at the bifurcation of the gastroduodenal artery at 
the angle between tbe first and second segments of the duodenum). Again, 
active tuberculous gland tissue implanted into the submucous layer of the 
caecum in a cat resulted in tuberculous infection of glands from the ileocfccal 
angle up to a gland in the subpjdoric group. In the living human subject 
it Avas found possible to get the dye to pass from the appendix Avail, tliroug i 
the ileocolic chain, to the superior mesenteric group, but also to the subpyloric 
group. 

Although normally the floAv of lymph is from the periphery of eacli giea 
lymph-shed to its termination in one or other of the large groups of g anc s, 
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Braithwaite is of the opinioii that “there are in existence resen-e sets of 
lymph channels as well as lymph glands which come into pla\' under unusual 
jiressure of lymph-flow or in the presence of obstinction in the normal channels 
due to disease Thus, if there is a chronic hnnphadenitis or hinphangitis, 
the Ivmph-flow may be diverted from the superior mesenteric glands to the 



Fig. 399. — ^Diagnira shoeing the visceral lymphatic glands and vessels. Xote especi- 
ally the pancreaticoduodenal vessels and glands (B) which connect the superior mesenteric 
group (C) with the subpyloric set of the hepatic group CA), {-‘Lfter BraUhwaitt.) 


right over the head of the pancreas to the anterior and posterior pancreatico- 
duodenal glands (which lie along the anastomotic arch formed by the superior 
and inferior pancreaticoduodenal arteries in the concavity of the duodenum). 
From these glands the flow is to the subpyloric group, and thence through 
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tlie liepatic glands to the coeliac group. Now, if there is obstruction to the 
normal flow, it is easy to understand how it may from the pancreaticoduoclcnnl 
glands reach the mucous membrane of the duodenum, from tlie subpyloric 
glands reach the mucous membrane of the lower part of tlie pylorus, and" from 
the hepatic glands reach the upper part of the pydorus. Again, the normal (low 
from the mucous membrane of the lesser curvature of the stomacli is tliroutrli 
the superior gastric glands (wliieh lie along the coronary artery) to the cccliac 
group. As these also receive efferents from the hepatic glands, it is easv to 
understand how by retrograde flow infective lymph may reach the mucous 
membrane of the lesser curvature from the hepatic glands. Again, the normal 
lymph-flow from the great omentum is to the inferior gastric glands (which 
lie along the right half of the greater curvature of the stomach), and thence 
to the subpyloric group. This was demonstrated by Braithw'aite, who, laying 
gauze soaked in the dye on the lower free border of the omentum, found that 
the dye rose along the blood-vessels of the omentum and filled the inferior 
gastric glands. If, however, there is Ij'mphatic obstruction, lymph may 
readily be dir’^erted and, by retrograde flow, reach the mucous membrane of 
the greater curvature of the stomach. 

The mucous membrane of the duodenum and stomach ma}' thus be the 
target for infective material not only from the ileocfecal angle but from any 
part of the abdominal cavity. It is important to remember that it is not 
necessary for the omentum to be actually adherent to the focus of infection. 
The important part played by the great omentum, ‘that great drain-pipe’, in 
the removal of the various forms of pJiagocytic cells present in the peritoneal 
exudate in cases of infection in any part of the cavity, has been previously 
described by me.®® 

The effect produced by the arrival of infective material in the mucous 
membrane of the duodenum and stomach depends, among other factors, on 
the virulence of the infective agent. Thus, in the case of the duodenum, 
should the infection be acute, there may be an acute duodenitis with a 
lymphatic spread to the gall-bladder and ducts. If, horyever, the infection 
is less acute, there occurs erosion of the lymph follicles of the duodenal wall. 
This one would expect to find most commonly in the place where there is the 
greatest collection of lymphoid tissue, especially as this corresponds with the 
‘anaemic spot’ of Mayo, on the anterior wall about one inch beyond the 
pylorus, towards the upper or antimesenteric border. Again, as this area is 
more exposed to the action of the acid gastric secretion, erosions are less likely 
to heal than in the distal parts of the duodenum where the contents aic 
alkaline. The well-established fact that chronic duodenal ulcers are almost 
invariably found in the first segment seems to support this theory. Similar 
conditions are found in the stomach, and, as in the case of the duodenum, 
one would expect those areas of the mucous membrane which are richest m 
lymphoid tissue to be most commonij’’ affected. Bolton®’ states that t le 
lymph follicles in the lesser cui’vature and near the pylorus ai’e twice as 
numerous as, and larger than, in the rest of the stomach, and it is in these 
areas that gastric ulcers most commonly occur, _ 

That pathological conditions of the appendix may be closely associa ec 
with the causation of gastric and duodenal ulceration has been long recognize 
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(Mahnert.®® jMacCarty and ]\IcGrath,® Paterson,®® Burk,®i Moynihan,®- 
Slierren®®). As already noted when discussing ‘reflex dj'spepsia’, IMoynihan 
believes that ‘appendicular dyspepsia’ due to inflammation of the appendix 
is accompanied by acute congestion of the mucous membrane of the antrum 
pylori. Other observers, finding no changes in the gastric mucous membrane, 
ha^-e regarded the condition as purely reflex ; and Tyrrell Gray, while admit- 
ting that the focus of irritation may be an appendix actuall}’^ inflamed, believes 
that similar symptoms may be eaused by the “ mutual mesenteric drag of a 
controlling appendix In spite of this want of unanimit}' there can, I think, 
be no doubt that a flow of infected hnnph, not onh" from the ileoeajcal angle 
but from any part of the abdominal cavity, may be an important etiological 
factor in the production of gastric and duodenal ulceration, and that in a 
certain jjroportion the secondaiy result may be cured by the removal of the 
23rimary cause. 

Wilkie, in describing the condition of chronic duodenal ileus, points out 
that duodenal stasis, in addition to causing toxic phenomena, maj', “ by 
allowing bacteria to multiply, be a source of infection to its own wall and to 
adjacent viscera which communicate with it”. Considering that the associa- 
tion of duodenal ulceration with chronic duodenal ileus is too frequent to be 
mere coincidence, he holds that duodenal stasis must be one of the predisposing 
causes of duodenal ulceration, and that the persistence of the stasis may 
e.xplain the occasional failure of the usual operative treatment of that con- 
dition. 'While I am in agreement with this opinion, I have not found the 
association as frequent as Wilkie suggests. Of the 17 duodenal ulcers included 
in this series of colopexies, in 9 the duodenum was noi’mal, in 5 it was moder- 
ately dilated, and in only 3 was there marked dilatation, in none extreme 
enough to merit the descrqAion ‘chronic duodenal ileus’. Again, there was 
no ulceration of the duodenum in 24 of the 26 cases in which there was marked 
dilatation due to the drag on the superior mesenteric vessels, and of the 13 
cases of chronic duodenal ileus there was ulceration of the lesser curvature 
of the stomach in 2, but none of the duodenum. 

IVaugh®^ is of oj)inion that the gastric and duodenal ulcers are relatively 
rare, but that when present they are caused by the strain of the loaded pro- 
lapsed ascending colon and cascum falling directly on the duodenum, and by 
‘radiation’ on the pylorus. He has been impressed by the fact that, while 
in all cases of ulceration the ascending colon was abnormally mobile, the 
stomach and duodenum had not prolapsed but had remained fixed in their 
normal anatomical position. Rovsing, also, has noted that ulcers developing 
in prolapsed stomachs are most commonly found “ where a fold of the stomacli 
has become fixed b}^ peritoneal adhesions ”, and attributes this to the “ im- 
movable crest of mucous membrane . . . especially exposed to traumatic 
abuse ”. In the 17 cases of duodenal ulceration in this series the ulcer was 
in the first segment in all, on the anterior wall in 12, on the posterior wall 
in 3. and on both anterior and posterior walls in 2. In 5 of those on the 
anterior wall there was a definite developmental membrane, which could not 
be confused with an inflammatory adhesion, attached to and dragging on the 
duodenal wall at the site of the ulcer. In these cases the drag transmitted 
through the membrane seemed to be the important causal factor in the 
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production of the ulcer, especially as there was neither duodenal stasis nor 
appendicular infection present in any of them. (Four were cured by a rij;ht 
colope.vy; the fifth, owing to involvement of the pylorus, required a gastro- 
jejunostomy, performed at the same time.) 

AVaugh s purely mechanical theory of tlie causation of duodenal — and it 
may be also of gastric — ulcers may be sufficient to c.xplain a few cases, Init 
“they are more often due to several factors. 'While in certain cases the chief 
cause may be either the direct transmission of the drag of the prolapsed 
ascending colon and cascum, or tiie infective condition set up in the duodenum 
by stasis there, or the spread by aberrant or retrograde lymph-flow of infective 
material from the ileocaeeal or other region of the peritoneal cavitv, in tlic 
inajorit 3 ^ of cases all these conditions arc present and take part in the 
formation of the ulcer. 

The theorj"^ that abnormal mobiliW and jn-olapse of the ascending colon 
-and caecum invariablj'- accompanj’^ gastric and duodenal ulceration is, however, 
not generalty accepted. Jlorley®® states that in cases of gastric or duodenal 
ulcers he is often unable to expose the appendix through the ordinary up])cr 
right rectus incision owing to normal fi.xation of the ascending colon. He 
admits, however, “ that in some waj' a mobile proximal colon docs predispose 
to gastric and duodenal ulceration ”. Walton holds that it is relatively 
uncommon to find the two conditions associated, and supports his opinion by 
referring to the greater frequency of ulceration in males than in females. For 
various reasons the solution of this clinical problem is very dilficult. An 
ulcer maj’^ be overlooked when abnormal mobilitj' and prolapse of the ascend- 
ing colon is being corrected. Much more readily' may one fail to recognize 
•abnormal mobility' of the ascending colon when operating for ulceration. The 
incision does not usually permit of thorough e.xamination of the lower 
abdomen, and, seeing no abnormal mobility' of the duodenum or hepatic 
flexure, one is apt to presume that there is normal fixation of the whole of the 
ascending colon. Again, though theoretically' advisable to remove or examine 
the appendix, it is in practice not alway's possible. No conclusion of value 
can therefore be based on the percentage of cases of ulceration in wliieli 
the appendix was removed through a supra-umbilical incision. Thus, althougli 
in 08 per cent of the cases of gastric or duodenal ulceration on which I have 
operated since 1920 I have noted abnormal mobility and prolapse of part or 
the whole of the ascending colon, in only' 34 per cent have I removed the 
appendix. 

I am convinced not only' that some degree of abnormal mobility and 
prolapse of the ascending colon and ca;cum is present in the great majority 
of cases of gastric and duodenal ulceration, but also that, accounting as it 
does for the direct drag, the duodenal dilatation and stasis, and the possible 
focus of infection in the ileocaecal region, it is in many' cases the j^rimary 
etiological factor. Wilkie is of the opinion that failure to recognize and correct 
a condition of marked duodenal dilatation is one of the causes for disappoint- 
ment after the performance of a gastrojejunostomy' for gastric or duodenal 
idccration. I would go further and suggest that the disappointing result may 
be due to failure to recognize and correct the abnormal mobility' and prola])Sc 
• of the ascending colon which accounts for the duodenal dilatation. 
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gall-bladder disease. 

Altliouffh main- may refuse to accept abnormal mobility and prolapse of 
the ascending colon as the primary factor in the production of gastric and 
duodenal idccration. its importance as a factor in the causation of various 
call-bladder conditions is now generally accepted. I have already referred to 
the frequent occurrence of a gall-bladder ventral membrane in cases of A'isccro- 
ptosis. It was jjresent in 50 of niy cases, being confined to the gall-bladder 
and cvstic duct in 20. but c.xtcnding to the pylorus, duodenum, gastrocolic 
oinentuin, transverse colon, or hepatic fle.xurc in . 30 . While this membrane 
may cause no interference, the drag of an abnormally mobile and prolapsed 
ascendinc colon may be transmitted through it to the gall-bladder and result 
in marked kinking at the junction of the gall-bladder and cystic duct. I 
have no doubt that, as in the case of the appendix, most of the so-called 
‘adhesions’ which are seen in the vicinity of the gall-bladder arc develop- 
mental and not infiammatory in origin, and that their division, without 
correction at the same time of the position of the colon, is not as a rule 
sufficient. 

Stagnation of the contents of the gall-bladder may, however, occur in 
cases of visceroptosis without any mechanical obstruction. Evciy surgeon 
has repeatedly noted with some anxiety, when operating for acute appendi- 
citis. that the gall-bladder was tense and difficult to empty, although 
there was no ob\-ious obstruction or kinking. While this condition may be a 
co-existent suppuration in the gall-bladder and appendi.x (hence the anxiety), 
usually it is merely stasis due to active reflex inhibition, the focus of irritation 
being the inflamed appendix. So also in cases of visceroptosis, distention of 
the gall-bladder may be due to refiex inhibition from abnormal mesenteric 
tension elsewhere. I have already referred to cases, Waugh's ‘biliary type’, 
in which, although attacks similar to biliarj' colic had been experienced, no 
calculi were found at operation. This condition of ‘Stauungsblase’; referred 
to by Aschoff,®® Wilkie,®' and others, may thus be due either to mechanical 
kinking or to reflex inhibition, in both cases being associated with right-sided 
ptosis. Reference has already been made to so-called ‘silent’ gall-stones as 
one of the causes of refle.x dyspepsia. It may be that in many of these cases 
right-sided ptosis is the original cause both of the biliary stasis, which pre- 
ceded the formation of the calculi, and of the reflex dyspepsia. 

Interference with the evacuation of the contents of the gall-bladder 
resulting in stagnation is undoubtedly a predisposing cause of gall-stones. 
Macrae,®® while mentioning undue viscidity of the bile as a possible cause of 
stasis, points out as noteworthy the fact that “ the majority of the usuallv 
accepted predisposing causes of gall-stones are all such as tend to exagtrerate 
any ptosis which may be present ”. In common with Macrae I havtT noted 
in every case of gall-stones on which I have operated since 1920 , and in 
which I have had an opportunity of e.xamining the ascending colon, that 
this was found to be prolapsed. 

As infective conditions of the gall-bladder and ducts play an important 
part in the formation of calculi, it is necessary to discuss the source and route 
of infection. A'arious channels of infection have been suggested. M'ilkie. in 
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stating that “ the adjacent viscera -which communicate with it ■’ arc linl)lc 
to spread of infection from a duodenum in which there is stasis, seems to 
imply tliat tlie spread is by the lumen of the ducts. Many accept tlie hlood- 
stream as the usual route, hut Braithwaitc seems to have proved conehisivelv 
the probability of a lymphatic route. Xormally tlie lymph-dow from the 
gall-bladder passes through the cystic lymph-gland to the hepatic glands. 
!Most of the lymphatic vessels from the bile-duct pass directly to the'^ lower 
hepatic glands, but those from the terminal portion of the common duet 
pass to the upper pancreaticoduodenal set. By retrograde (low infective 
material may easily be carried from these glands to the gall-bladder and 
ducts. The source of infection need not necessarily be situated in tiic 
immediate vicinity — for example, the duodenum — but may be in the ilco- 
caccal angle or indeed in any part of the abdominal cavity. We have tlms 
a logical explanation of the frequent association of gall-bladder stasis, with 
or without infection or calculus formation, with visceroptosis, and of the 
co-existence of suppurative cholecj'stitis and appendicitis. 

VI, TREATMENT. 

The treatment should be preventive or curative, the latter including 
non-operative and operative measures. 

PREVENTIVE AND NON-OPERATIVE TREATMENT. 

Preventive treatment should be directed chiedy against the possible 
exaggeration of congenital ptosis. Thus every effort should be made to 
prevent the occurrence of a faultj' body formation of either the virginal or 
maternal type. The former, which is ^Iniost always an acquired not a con- 
genital condition, may be avoided by good feeding, suitable physical exercises, 
drill, etc. ; the latter by paying more attention than is customary to the 
condition of the abdominal muscles after pregnancy. At the same time 
indiscretions in diet and carelessness in evaeuation of the bowels, which might 
impose an extra strain on the ptosed organs, should be guarded against. 

Curative treatment is called for if preventive treatment has failed. If 
ptosis is Avell developed, and if, the balance being disturbed, stasis has ensued, 
an attempt should be made to restore the balance by removing the stasis. 
(As has already been pointed out, the onset of symptoms synehronizes with 
the onset of stasis.) The meals, which should be small and frequent, must 
be taken ‘diy’, and shoidd invariably be followed by a short rest. Constipa- 
tion should be combated by mild laxatives, not by violent irritating purgatives. 
The condition of the abdominal muscles may be improved by massage and 
suitable physical exercises. Rest in bed, especially if the foot of tJic bed is 
raised, may help in this attempt to get rid of the stasis by relieving the 
mesenteric strain, but this can have no effect in the correction of the ptosis, 
which becomes evident as soon as the patient again assumes the erect position. 
The wearing of a Curtis belt, strongly advocated by .Jordan, if well fitted 
and carefully applied, often gives relief ; but this is merely temporary, and 
the popular but unintelligent use of abdominal supports lias so many dis- 
advantages that it ought to be condemned. I am convinced that the relief 
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obtained is due siniplv to the increased abdominal pressure and not to any 
upward displacement of the viscera. Not only have I noted, with the opaque 
meal, the failure of a Curtis belt to alter the position of the stomach, but I 
liave several times, on opening the abdomen, been convinced that the belt 
which had been worn must have been pushing the ascending colon and crecum 
farther down into the pelvis. Gastric lavage is. of course, useless, as delay 
in gastric evacuation is sccondaiy to stasis in tiie ascending colon, and to 
correct, even if that were possible, the secondary result without relieving the 
primary condition would be useless. Colonic lavage also is unsatisfactory, 
and usually of little use. as, in the early stages at least, the stasis is most 
marked in the c;eeinn and ascending colon. 

This non-operative attempt to cure the stasis, and thus restore the 
balance, should always be made and may succeed. It will, however, probably 
fail if there is a marked degree of faulty body formation, if there are develop- 
mental membranes actually causing kinking, or if the symptoms, especially 
the toxic phenomena, are well developed. 

OPERATIVE TREATMENT. 

If the non-operative attempt fails, operative treatment is called for, but 
it must be distinctly understood that this is to be directed against ptosis and 
not stasis ; if the former is corrected, the latter will cure itself, provided that 
gross sccondaiy changes have not supervened. If the condition of stasis 
has been correctly explained by the stimulation of the mesenteric inhibitory 
nerves by mechanieal traction of the ptosed viscus. removal of the traction 
by normal fixation of the offending viscus would abolish the inhibition and 
would thus cure the stasis. 

Abnormal mobility is most commonly found in the cajcum and ascending 
colon, the last parts of the large bowel to be immobilized. The transveree 
colon may also be abnormall.v low, but ptosis of this part of the bowel and of 
the other viscera — the stomach, duodenum, and risht kidne%’- — is usuallv 
secondary to ptosis of the ascending colon. The attempt to cure the condi- 
tion should as a rule be confined to the ascending colon and ca:cum. Fixation 
of the ca?cum alone (ca;copexy) may be sufficient in some cases, provided that 
the hepatic flexure and the upper part of the ascending colon are normal. In 
others, however, it may be necessary-, in addition to fixing the ascending 
colon (right colope.xy), to suspend the proximal part of the transverse colon. 

Since AVilms"^> advocation of crecopexy for the conditions of 00:01101 
mobile. I’arious operations for the fixation of the crccum and ascending colon 
have been practised. I have employed the simple but effective method des- 
cribed by Waugh. {See Figs. 400 - 403 .) The appendi.x, if present, having been 
removed, the mobile ascending colon is drawn to the left and an incision is 
made along the ‘u-hite line’ which marks the junction of the true and false 
mesenteries, from the hepatic flexure to the jieh-ic brim. An e.xtraperitoneal 
space is thus formed, the floor of which consists of the iliopsoas and quad- 
ratus lumbonim muscles, the latter crossed obliquely by the ilio-hyporfastric, 
ilio-inguinal. and external cutaneous nerves, ndth the ureter lying* almm the 
inner side and the lower pole of the kidney exposed at the up'per°end. °Into 
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tliis bed the ascending colon is rolled, and fixed by stitcl.ing tlic anterior 
longitudinal band to the cut edge of the false mesentery, I do not remove 
the fat and ceJIuiar tissue of the extrapcritoneal space, as advocated in- 
augh, but I pay particular attention to two points : tlie caecum must he 
very carefully stitched and firmly cradled, and on reaching the iiejiatic flexure 
tile suture line must deviate outwards from the anterior longitudinal baud in 
order to avoid axial rotation of the bowel. An abnormally long prolapsed 
bowel may be safely tucked into a bed less tlian half its own iengtli, I )ia\-c 
been impressed with the fact that, while effective immobilization is required. 



Fig. 400. — The abnormally mobile ascend- 
ing colon and cjcciun have been lifted out of 
the abdomen, revealing tlio true rnesentcrj’ 
(A) with its arches of blood-vessels and the 
opaque, non-vascular false mesenten-' (B>. 
{AJter iruut?/*.) 



Fig, 401. — Showing the lino of inci'iion 
along the junction of the true and fal-c 
mesenteries. {After Wau^h.) 


the greatly prolapsed bowel need not necessarily be fixed in its ideal anatonnea 
position. 1 do not apply any antiseptic to the abdominal wail, as advoeayd 
bj" Waugh, as, since making a practice of changing my gloves and discarc ing 
needles used when stitching the bowel before closing the abdominal wall, 1 

Jiave had no case of wound infection. 

Division of developmental membranes may also be neeessar} . > » a 

Lane’s membrane may cause traction on the terminal ilcunr after, i no 
before, replacement of the prolapsed crccum, it should, if present, he c nicer. 
A Jackson’s membrane may be ignored, but a right intercolic mcmiraiic 
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slioulcl be divided, as, by e.xaggerating the angulation at the hepatic flexure, 
it niav aggravate the stasis in the ascending colon. Division of this membrane 
is indeed necessary in order to expose the anterior longitudinal band, with 
which it is fused, before fixation by ^Vangh’s method can be performed, 
^lembranes from the hepatic flexure or transverse colon to the right kidney, 
liver, duodenum, or jndorus shoidd also be divided. Simple division of a 
gall-bladder ventral membrane and its extensions to the pylorus, duodenum, 
and gastrocolic omentum may be sufficient, b\it if biliary stagnation is marked 
it may be necessary to suspend or drain the viscus, having first removed gall- 
stones if present. Suspension or drainage of the gall-bladder, perhaps supple- 
mented by shortening of the round ligament of the liver, may help to correct 



Fic. 402. — ^The false nicsenterj* has been 
turned outwards, exposing above the lower 
pole of the kidney, on the inner side the 
ureter, and. crossing the quadratus hun- 
bonim muscle, the ilio-In'pogastric. ilio- 
inguinal, and external cutaneous nerves. 
[Ajicr 



Fig. 403. — The ascending colon and 
cjccum linving been rolled into the extra- 
peritoneal space, tlie cut edge of the false 
mesentery has been stitched to the anterior 
longitudinal band. {After Waugh.) 


a degree of hejratosis. If possible the splenic and sigmoid flexures should 
also be inspected ; a left intercolic membrane should be divided, but in very 
few cases have I thought it necessary to divide mesosigmoid membranes, 
although their presence was frequently noted. 

As the ascending colon is primarily responsible for the abnormal mobility 
and jjrolapse of the right kidney, removal of the drag by fixation of the bowel 
is nsuallv sufficient, the kidney soon receding to its normal level. In very 
few cases need a nephrope.xy be done in addition to a right colopexy, 
and the performance of the former without the latter is not only illogical in 
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theory but unsatisfactory in practice. In two eases in this series a nephro 
pexy had been previously performed without benefit. In none of niv eases 
was the kidney fi.xed at the same time as tlie colon, but in one tlic occurrenee 
of a severe prolonged post-operative pyelitis necessitated a nephropexv two 
years later. 

Very difficult problems must be faced if secondary results have super- 
vened, as it is often extremely difficult to determine whetlier eorrcction of tlie 
primary factor alone is sufficient or whether the secondary changes tlicinsclves 
demand additional treatment. 

Thus, if the degree of dvoclenal dilatation present is so marked, and (he 
symptoms of duodenal stasis are so profound, that the condition merits 
the description ‘chronic duodenal ileus’, the question of the advisabilitv of 
performing a duodenojejunal anastomosis arises. It must be admitted tliat 
a condition of marked dilatation due to a definite irremovable mechanical 
obstruction can be relieved onlj’ in this way. It should not be forgotten, 
however, that chronic duodenal ileus is usually not a separate clinical entity 
but merely one of the advanced manifestations of a right-sided ptosis. ’While 
it may be doubted whether in these cases the dilatation is due to partial 
mechanical obstruction, or to inhibition of the duodenal wall the result of 
sympathetic stimulation due to increased mesenteric tension, it can usually 
be cured bj^ relierdng the downward drag bj’’ perforitiing a right colopcx}-. 
A duodenojejunostomy should not be resorted to if there is a reasonable 
chance of relieving the condition by a simpler, more physiological mctliocl. 
Wilkie finds that even in those cases which are due to prolapse of the ascend- 
ing colon the dilatation may be so e.xtreme that no hope can be entertained 
of the duodenal wall recovering rvithout anastomosis ; but the decision that 
this is necessary should be made only after grave deliberation. My experience 
that the duodenum may be enormously dilated and yet be capable of recovery 
will be referred to later when describing the results of colopexy. AVilkic"’ 
reports that of 64 duodenojejunostomies he has been able to trace 50. Of 
these, 23 were cured and 11 much improved. It is important to note, how- 
ever, that of the 36 in which there was obvious obstruction IS were cured, 
but that of the 20 in which there was no evidence of obstruction only 5 were 
cured. It is therefore not surprising to find that he has decided to perforin 
fewer duodenojejunal anastomoses in the future. McConnell and Hardman 
report 14 cases of chronic duodenal ileus, secondary to prolapse of the ascend- 
ing colon, treated with r^ery satisfactory results by colopexy. In all cases of 
duodenal dilatation, no matter how extreme, which in my opinion were due 
to prolapse of the ascending colon, I have refrained from direct interference 
with the duodenum and har'e contented myself with the performance of a 
right colopexy. That I have reason to be satisfied with this method of treat- 
ment will be seen from the clinical results detailed later. 

Again, there may be considerable difficulty in deciding whether the 
presence of a gastric or duodenal nicer demands additional or individual treat- 
ment. For a lesser curvature ulcer many surgeons are content with the 
performance of a gastrojejunostomy with about SO per cent cures. Otheis 
combine this with excision of the ulcer, but if this should be e.xtcnsi^■e or ad- 
herent the only satisfactory method is either a sleeve resection or a partial 
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castrectoniy. In one of my eases where there was chronic duodenal ilevis 
with dilatation of the pylorus an idcer of the lesser curvature seemed to re- 
quire additional treatment. As the patient’s condition on the table after the 
performance of a right colope.vy was causing anxiety, further interference was 
postponed. The perfect recovery which followed, and the continued absence 
of any symptoms three years later, showed tliat tlie sleeve resection which 
had been contemplated was unnecessary. On the other hand, in another 
case of chronic duodenal ileus a colopc.xy. while curing that condition, did 
not jjrevent the formation of a lesser curvature ulcer nine months later. In 
cases of ulceration involving the ])ylorus alone, if there is not much indura- 
tion. a pyloroplasty is usually sullicient ; but if there is marked thickening 
with stenosis a gastrojejunostomy is necessary. Although many surgeons 
claim that 00 per cent of eases of duodenal idccration can be cured by a 
gastrojejunostomy, others give less favourable figures, and advocate in addition 
infolding of the ulcer, or excision if anterior, or transduodcnal cauterization 
if posterior. IVaugh has rcjiortcd several eases of ulceration in the first and 
second segments of the duodenum which have hccir cured or very much 
improved by a right colopcxy alone. I have no donbt that many duodenal 
ulcei's can be cured in this way. and a cure is more probable if there is a 
definite dragging membrane attached to the site of the ulcer, or if chronic 
duodenal ileus is present, as both these factors can be removed by a 
eolopexy. If the ulcer has encroached on the pylorus without causing any 
marked degree of induration, it is wise to combine a pyloroplasty M’ith the 
colope.xy. If. however, there is much thickening round the ulcer, even 
though it may not encroach on the pylorus, a gastrojejunostomy is called for, 
as the cicatrization accompanying the healing which may follow a colopcxy 
would probably result in stenosis. In two eases in this series, in addition 
to performing a colopcxy. I had to replace a gastrojejunostomy which had 
been performed elsewhere unnecessarily, as in neither was there any question 
of ulceration. IVhile the performance of a gastrojejunostomy is one of the 
simplest abdominal operations, the replacement of the anastomosis, if this 
has been performed unnecessarily, is one of the most difficult and unsatis- 
factory. To perform a gastrojejunostomy simply because there have been 
so-called 'stomach symptoms’ with a low splashing stomach is. of course, 
worse than useless : it is discreditable. Xo matter how low the stomach 
may be, no matter how long it may take to empty, there is no justification 
for the performance of this drastic deforming operation if the condition can 
be cured by simpler methods. 

Should the original symptoms be replaced by those of a mucous colitis, 
a secondary result of stasis, it may be nise to perform an appendicostomy 
in addition to a colojjcxy. The operation of appendicostomy. adr-oeated by 
Loekhart-^Iummery, was at one time a popular method of treatment for 
intractable cases of mucous colitis. A xcry rapid improvement usuallv 
followed, but in many cases this apparent cure was purely temporary, and 
the symptoms recurred soon after lavage was discontinued. In those cases 
in which a permanent cure resulted, the deciding factor may have been the 
preliminary fixation of the ea?cum to the lateral abdominal wall whieh some 
surgeons practised. The condition of the bowel may, liower-er, aj^pear so 
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hopeless that colectomy seems to offer the only possibility of cure. Tlic 
colon is not. however, a degenerate, useless, harmful organ ; it has a definite 
part to play in intestinal digestion, and its removal would be justifiable onlv 
if it could be accomplished with a small mortality and be followed by a hi>’ii 
proportion of cures. Although the few statistical results of cither partial or 
total colectomy which liave been published vaiy considerabl}’, there can be 
no doubt that it carries with it a high mortality. There can also be no doubt 
that the after-results are not too satisfactory. It may be verv difficult to 
estimate whether or not the bowel still retains the power of recovery. One 
must judge this not merely by the local condition (supplemented by X-rav 
demonstration of its motor function), but b\' taking into consideration also 
the age of the patient, the duration and severitj’^ of the symptoms, and the 
primary cause. Provided that the condition is not a primary one, but is 
secondaiy to inhibitory stasis associated with abnormal mobility and ])ro- 
lapse, the power of recovery is extraordinary. The improvement in tlie 
wall of the bowel after a colopexy which I have actually seen at subsequent 
operations has convinced me that in very few cases is removal of either a 
part or the whole of the colon necessary. Resection should certainly not 
be resorted to except in r-er)^ hopeless cases with verj' advanced stasis in 
which all the coats of the bowel wall are so diseased that its neuromuscular 
mechanism is damaged beyond recovery. 

Attempts to correct the abnormally low position of the stomach and 
transverse colon without correcting the faulty position of the viscus primarily 
responsible are both illogical and unnecessary, as lias already been pointed 
out in the case of the right kidney. 

The earlier operative measures were, liorvever, usually directed towards 
the cure of stasis, not ptosis. Simple division of developmental membranes, 
which may be causing kinking at the points of attachment or abnormal 
mesenteric tension, may relieve stasis for a time ; but this method of 
treatment is as a rule quite ineffective, as the exaggeration of ptosis that 
necessaril}^ follows is accompanied by aggravation of stasis. H. JI. IV. Gray 
and Anderson have advocated this method of dealing with a “ mechanical 
disability ... by mechanical means ”, and Jackson’^ claimed 75 per cent 
successes ; but Walton’® admits that the symptoms are prone to recur, and 
advises that it should be followed by medical treatment, massage, exercises, 
etc. Simple division is not sufficient : replacement of the prime offender, 
the ascending colon, is necessary ; to enable this segment of the bowel to 
recover its normal neuromuscular condition, it must be placed in a more, not 
in a less, favourable position. Ileosigmoidostomj^ ileoproctostomy, and eiceo- 
sigmoidostomy may relier'e the colonic stasis for a time, but are not followed 
by a permanent cure, for the offending bowel, although short-circuited, is 
left in its favdty position. 

Appendicectomy. — Removal of the appendix, either when it is normal or 
in cases where the appendicular colic due to its fmcal contents is niercl\ 
additional to the eharactei’istic symptoms of prolapse of the ascending colon 
and caecum, is useless. There can be no doubt that the results of the rcnioral 
of the so-called ‘simple’, ‘quiet’, or ‘chronic appendix’ arc unsatisfactory, 
whereas if the appendix, and it alone, were at fault they sliould he almost 
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invariably good. Battle"' reports that of 1000 cases of ‘appendicitis’ operated 
on in the quiescent period more than 50 per cent showed merely ‘catarrhal 
changes’. Guillaume"® also is impressed with the doubtful pathology of 
the condition usually described as ‘chronic appendicitis’, and with the fre- 
quent recuiTence of the symptoms soon after the removal of the appendix. 
Liclity^ reports that of 400 cases operated on for ‘chronic appendicitis’ only 
225 were cured, the diagnosis being evidently wrong in 175. Hathaway®® 
points out that in many cases of so-called ‘chronie appendicitis’ the recurrence 
of the original pain soon after the removal of the appendix is invariably 
attributed to post-operative adhesions. The question ought to be cleared 
up: if the results of removal of the appcndi.x in cases of so-called ‘chronic 
appendicitis’ are bad. doubt will be j)roduccd in tlic lay mind about the 
necessity of operation even in acute eases. I have already discussed the 
relationship between certain forms of appendicitis and prolapse of the ascend- 
ing colon and cajcum, and have- explained in detail the only condition to 
which the term ‘chronic ajipcndicitis’ should, in my opinion, be applied. I 
have also drawn attention to tiie possibility of mistaking peri-appendicular 
membranes of de\'clopmcntaI origin for true inflammatory adhesions. Tlie 
appendix may. of course, be actually deformed by these membranes and 
evacuation of its contents interfered with. Tliis. perhajjs combined with the 
tendency of this functionlcss organ to undergo obliterative changes, may give 
rise to inflammatory changes which result in the formation of tnie inflam- 
matory adhesions. Jfany ajjpendices. however, arc removed with satisfaction 
at the time to the surgeon, because those membranes arc considered to be 
the result of former attacks of ‘catarrhal inflammation’, but nith no per- 
manent benefit to the patient. It may be difficult to differentiate between 
developmental membranes and inflammatory adhesions which have arisen 
independently or in consequence of previously existing developmental 
membranes; but I have no doubt tliat the so-called ‘adhesions’ which are 
so often seen in the vicinity of the appcndi.x. and which are considered to be 
justification for its removal, are in most cases not inflammatory but develop- 
mental. Again, abnormal mobility of the e.-ccum may not be recognized 
because the appcndi.x may be acting as a ‘suspensory ligament’, holding an 
abnormally mobile caecum out of the pelvis. Removal of such a ‘controlling 
appendi-x’ may relieve local intestinal stasis for a time. but. as in the case of 
simple division of the other dcvelojimcntal membranes, it is followed by 
prolapse and further stasis. On the other hand, however, in cases of reflex 
dyspepsia due to an inflamed apjiendix. removal of the apj)endix alone is not 
only justifiable but is usually followed bv a permanent cure. 

One can thus expect satisfaction from removal of the appendix alone 
only in those cases in which that organ alone is at faidt. It is not good 
surgery to remove a non-suppurating appcndi.x without at the same time 
immobilizing the crecum and ascending colon if these are abnormally mobile 
and prolapsed. If for some particular reason, or through an error in judge- 
ment. one is operating through a gridiron incision, it may be wise to perform 
a cascope.xy, a complete colopexy being impossible. This may be followed 
by a cure ; but if the upper part of the ascending colon or liepatic flexure 
IS jJi'olapsed, a complete colojie.xy may be necessary later. If, however. 
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the corona glanclis are cloacogenic and mesodermal in origin. Tlic tcndciuv 
of cytological change towards malignancy in the mucous mcmhrauc of tlu- 
urethra as compared with its histology forms an interesting observation. 
Transitional-celled epithelium lines the prostatic urethra, columnar-ccllcd tlie 
membranous and penile urethra, and only the fossa navicularis is squamous. 

Fi’om 76 cases collected from literature in which evidence as to tlie 
nature of the tumour is available, the following list is comi^iled : squnnious- 
celled carcinoma, 73 per cent; columnar-cellcd carcinoma, l-a per cent: 
papillary carcinoma, 3-5 per cent: adenocarcinoma, 21-2 jicr cent (from 
Cowpei‘’s glands) ; transitional-celled carcinoma, l-S per cent. 

As regards localization of these tumours, great difliculty is c.xpcrienecd 
owing to insufficient data in recorded cases. Reference therefore will merely 
be made to the 61 cases collected by Diehic and classified thus : membranous 
urethra, 33 ; pars cavernosa, 26 ; fossa navicularis, 2. Recognizing the high 
percentage of squamous-celled carcinomata which occurs in the male urethra 
makes one cast a doubt on the small number which take origin in tiie fossa 
navicularis. Descriptions are inadequate to make this opinion decisive, but 
quite a large proportion of those involving the anterior part of the pars 
cavernosa maj'' take origin in and around the fossa navicularis and tbenee 
spread backwards. 

It is only in very rare instances that cancer of the urethra is diagnosed 
in its early stages ; the majority of cases pass through the stage of treatment 
as strictures of the urethra, and not till late is the proper label affixed and 
adequate treatment begun. It would be true wisdom were ei-cry pathological 
change towards tumour formation in the urethra immediately su.spectcd as 
tending towards malignanc}’’ and treated as such. 

The sj^mptoms of the disease may be divided into three groups or stages. 
In the first stage, as in stricture, there is elilficulty with micturition from the 
early obstruction b}"^ the tumour, a difficulty which is usually accompanied 
bj’’ urethral pain. Most often a discharge is present, purulent or, it may be. 
blood-stained. Retention of urine sooner or later occurs, and the picture 
immediately suggests simple stricture. The patient looks well, but as a rule 
feels weak. This stage may extend into several months. In the second stage 
a local tumour forms. In the third stage infection is the predominating 
factor ; peri-urethral abscess forms, rvliich on bursting results in fistula forma- 
tion. In 80 per cent of cases this fistula opens on the under surface of the 

For the purpose of estimating prognosis, 36 cases have been collected. 
Of these, 25 per cent were dead in the first year, 19-4 per cent had lecnricc 
in the first six months, and 55-6 per cent had not recurred at the end of the 
first year. Diehl in his article makes an interesting remark on piognosis . 
“Krebs der Pars pendula Urethne sind prognostisch giinstigst aufzufasscn 

als solche der Pars fixa.” . • , i ] .i- 

No case is recorded where the tumour recurred in the inguinal glands.-^ 
these only becoming affected when the growth has involved the sciotum ant 
surrounding skin. The operation of choice, however, has been that c esen )C( 


* VifJe terminal note 



611 


CANCER OF THE MALE URETHRA 

by Pearce Gould {Lancet, 1SS2, i, S21). with removal of the inguinal glands. 

One case namelv. that of Culver and Forster, of Chicago — may be quoted 

where the intminal glands were not removed, and six months later there was 
no sign of recurrence and the patient was in good heath. 

I wish to express my indebtedness to Professor E. tV. Hey Gro^-es, with 
whose kind permission I have recorded the details of these cases. 

Note. — The patient in Case 2 was readmitted to tlic hospital in Januarj-, 
192S. and the insruinal glands were dissected out from both sides. These showed 
abundant evidence of malignant disease. 
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PATELLA CUBITI. 

By GEORGE GUNN, 

ASSISTANT PHysiCI,iN TO THE BOVAL LIVERPOOL CHILDREN'S INFIRMARY. 

In December, 192G, I was asked to see S. R., age 46, a woman wlio had been 
knocked down by a bicycle the previous evening. On examination tlicrc 
was apparent a severe injury to the left elbow-joint, with marked jiaiii. 
swelling, and immobility. A loose fragment of bone was felt above tlic 

position of the olecranon. The injury was 
diagnosed as fracture of the olecranon witii 
separation of the fragments. 

Twenty-four hours later the swelling 
-N. was somewhat reduced ; the movable 
fragment was not painful to handle, no 
shai'p edge could be felt, both ends of 
the fragment were smootii and rounded, 
no crepitus could be elicited, and the 
continuity of tlie triceps tendon was not 
interrupted. The joint was still \’ery 
swollen and tender, but the point of 
maximum tenderness was about one inch 
below the upper end of the ulna. A 
skiagram taken four days after the injury 
{Fig. 423) showed a fracture of the 
olecranon, and the abnormality now to 
be described. 

Fig. 42 . 1 . — Skiagram taken four days Four months after the injury (F/g. 

after injury. 424) the patient had made an excellent 

recoverj\ Full flexion is now obtainable 
with ease, extension is present to 160°, and there is no interference with 
pronation and supination. In the olecranon fossa a bony mass is present, 
I in. in width and in. in length. Lying within the fossa this bont' mass 
is onlj' slightly prominent above the contour of the limb. The feel o( 
this body resembles that of a patella, a similarity which is accentuated In 
the free lateral movement possible on relaxation of the triceps tendon. 
The shape is roughly ovoid, and at the widest part is marked by a definite 
transverse ridge. This ridge is at the junction of the lower and middle 
thirds. 

In 1903 Kienbochi showed a man who had a large patella-like sesamoid 
bone close above either olecranon. This man had sustained an injur\ to t ic 
left elbow in his seventeenth year, and a later injury ( 3 ’'ear unstated) to t ic 
right elbow. Katz^ in 1915 referred to Kienboeh’s paper, and adds thc^c.^e 
of a 37-year-old soldier who had a ple.xus paral.vsis of the right arm. ^ n 
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the extensor surface of the right arm, buried in the tricetJS muscle, lay a piece 
of bone stretching from the point of the olecranon to the distal end of the 
humerus and measuring 4 cm. in length by 1 cm. in breadth. The bone is 
sickle-shaped and stretches from one articular surface to another. The bone 
abnormality is one sided only.” Katz proceeds to quote Virchoiv and 
Pfitzner as accepting these cases as sesamoid bone, but personally follows 
Kienboch’s views that the.v are of traumatic origin. Japiot^ says : “ La 

bilateralite de noj'au osseux — accole a la paroi dc la fosse olecranienne — il 
s’agit done d’un sesamoidc olecranien, e’est-a-dire d’une abnormalite d’une 
extreme rarete.” Cunningham^ remarks that in one recorded case the 
olecranon was a separate bone. 

The idea of the patella possessing a homologuc in the elbow region was 
first mentioned in European anatomy, according to Eisler®, by Yicq d’Azyr 
in 1774, and by Meckel in 191G. But Hocrnle'' shows that the Hindu 
anatomists four or five hundred ycai-s 
B.c. were imbued with a similar idea, T? 

and he writes : “ Eapalika or kurpara 
(elbow pan), andjoim or jauuka (knee 
cap), are the olecranon process of the 
elbow, and the patella of the knee. 

The former is not a separate bone. 

But by the ancient Indian anatomists 
it is coimted as a separate bone. The 
term Jettrpara is peculiar to Susrata, 
who expressly defines it as denoting 
the lioniologue o£ jaiiu, the knee cap. 

The term kapalika is peculiar to 
Atreya ; it means literally a small 
dish, and is therefore identical in 
meaning with patella, the Latin name „ r i r. , 

^ Fig. 424 . — Skingrnm of left elbow, lateral 

for knee cap. " vie'Y. Four montlis after injurj’. 

Reeves" quotes Gegenbaur as 

advancing the idew that the olecranon corresponds to the patella, but Quain* 
holds that the patella has no homologue in the human body. Patterson® 
quotes a case from Agayeff ; absence of the inner half of the forearm and 
hand. The humerus was normal, and in the trochlear region was a round 
bony promiirence of the shape of the patella, movable in all directions and 
attached to the triceps muscle. The Cliiroptera are described by Flower^® 
as the only mammals which constantly have a detached separate ossicle 
in the triceps tendon. Parsons*^ holds that the epiph 3 ’sis of the upper end 
of the olecranon is an exception to the generalization that traction epiphyses 
are peculiar to mammals. He instances a Surinam water toad which shows 
a sesamoid in the triceps tendon just above the ulnar insertion. This 
sesamoid is frequentlj" found in the Reptilia, but in closer relation to the 
ulna. In mammals he further states that this sesamoid is represented by 
the epiphysis for the upper end of the ulna — except in the bats, when it 
remains separate, and is attached to the ulna b}' fibrous tissue ; it therefore 
closeh’ resembles the patella of other mammals. In man the epiphj'sis has 

39 
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usually the mammalian arrangement, but it may form quite half tiie ole- 
cranon and encroach on the artieular surfaces, although cases are recorded 
in which it fails to unite with the olecranon, as in bats. 

The ossification of the upper end of the ulna is described by Qtiain*- as 
being from a centre appearing about the tenth year, and uniting at the 
seventeenth. Gegenbaur,i3 Gray,” and Morrises agree with tliis. rawceft” 
describes two ossific centres for the olecranon, and Cunningham^" says that 
an independent centre of ossification for the extreme edge of the olecranon 
has been described. 

Professor Robinson, of Edinburgh University, very kindly read my notes 
on this case, and informs me that the single centre for the olecranon is most 
common ; that this single centre may form about one-half the olecranon, 
the remainder being ossified from the shaft, or it may form a shale of bone 

on the upper and back part of the ole- 
cranon which takes no part in the formation 
of the artieular surfaces. The centre for 
this shale may be aecompanied by an 
additional centre of ossification placed above 
and in front of it ; this additional centre 
forms the apex of the olecranon and tlie 
adjacent part of the articular surface. The 
single centre is the most common : it forms 
the shale mentioned in 50 jjer cent of cases. 

Professor Robinson further states that 
the olecranon can scarcely be homologizcd 
witli the {patella, because tlie ossific centre 
appears in a part of the cartilage of the 
ulna, not in a new-formed piece of cartilage 
in a tendon ; and the fact tliat the epiphysis 
remains separate does not alter the essential 
fact that the centre of the ossification was 

Fig. 425.-Dr. MacFariand’s patient. ^und in the Cartilage of the ulna. Appar- 
ently this case is one of persistent separation 
of the olecranon epiphysis. This view is 
supported by measurements of the photographs. The distance from the 
tip of the coronoid to the tip of the olecranon is greater on the injured than 
on the normal side. This may be accounted for by fracture, but Professor 
Robinson states that the distance is greater than in a series of normal bones ; 
and he also points out that the height of the olecranon as measured 
from the proximal surface of the coronoid to the apex of the olecranon 
is greater on the injured side, and also greater than the height of a series of 
normal olecranons. 

Sir Robert Jones, rvliom I also consulted, tells me that in his vast experi- 
ence he has not seen a similar case. Sir Robert expressed the opinion that t ic 
condition rvas probably due to an earlier injury ; but the history is negatn c 
on this point, and in view of the anatomical opinion expressed by Professoi 
Robinson I think that the diagnosis of persistent separation of the olecranon 
epiph 5 'sis must be adhered to. In support of this vicrv the X-ray photograp i 
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lent me by Dr. JlaeFarland of a boy 12 years of age showing tliree separate 
ossific eentres is of interest {Fig. 425). 

I am very mncli indebted to ilr. Bryan ilacFarland, of Liverpool, and 
Professor Bobinson, of Edinburgh, for kindly help in my researches. 
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in 1923 came the general opinion as to the essential pathology— “ that minute 
multiple traumata to the osseous and ligamentous structures of the spine 
caused cracks and small hemorrhages'’. 

As illustrating the generally aceepted pathology we quote the following 
case ; — 

Case l.—J. H., age 24. In September, 1924, he had a fall of stone on his hack • 
was detained several weeks in hospital, but no spinal injurj' was detected hv radio! 
graphy or othenvise. In April, 1925, he complained of pain in the lower part of 
the hack, and marked deformity of the lumbar spine was discovered lladioffrapliv 
showed narrowing of the discs between the 1st and 2nd and between the 2nd and 
3rd lumbar vertebra;. There was some absorption of the body of the 2nd lumbar 
and it had assumed a wedge shape. A pro\dsional diagnosis of spinal caries was 
made, but by chance the man’s death from an intereurrent malady later in the rear 
made possible the following examination of the affected vertebral bodies. 



“ No signs of spinal cord injur 5 ^ No evidence of tuberculosis or abscess. No 
appearance of necrosis, but the 2nd lumbar body was wedge-shaped. The inter- 
vertebral discs were healthy, and the margins of the bones were intact except for a 
small fracture in the upper anterior part of the 2nd lumbar body. On sagittal 
section none of the vertebra; appeared to have lost much in the way of density, 
though the 2nd was wedge-shaped and the spongiosa showed multiple small ha;mor- 
rhages. Microscopical examination of a sagittal section of the middle third of tlic 
2nd lumbar body showed marked atrophy of the bony framework, with a changed 
appearance of the marrow, the cells of which were decreased and stained poorly. 
Fig. 427 shows this atrophy and diminished ccllularitj'.” 

In view of these findings, and in spite of the scanty liistory, we regard tliis 
case as one of Kiimmell’s disease, illustrating pathologically : (1) Slight 

fracture at the time of injury,- (2) Small focal hemorrhages in the spongiosa; 

(3) Atroph}^ of the bony framework and deterioration of the bone-marrow; 

(4) Assumption of a wedge shape by the affected vertebral body (Fig- 4-^)- 
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It has beeu shown bv Lange that, in a vcrteijral body cxpcrinicntally injured 
so as to produce nutritional impairment, the crushing by tlic weight of tlie 
spine above tends to cause a wedge sliajic. 

Diagnosis.~Both from a medico-legal and jirognostic aspect early diagnosis 
is of paramount importance, but the dilliculfics arc great, especially in the case 
of slight injury. Tlie diagnosis of Kiimmeirs disease should always obtrude 
in cases of slight injury in which there is undue persistence or recurrence of 
symptoms. Radiography is all-imporlant. liiough a negative finding is 
inconclusive in the early stages. A lateral view is indispensable. In differ- 
ential diagnosis the following lesions have to be considered : simple contusions, 
strains, neuroses, traumatic myelitis, sypliilitic s]>ondylilis. rlicuinatoid 
arthritis, and Pott's disease. The differentiation between Pott's disease and 
IviiinmeH's disease presents real ditVienlty, but wc would cinidiasize the facts 
that in the latter: (1) The sufferer is in all other rcsiiccts a hcaltliy 
robust workman ; (2) There is no abscess forma- 


tion ; (3) Radiology shows a wedge-shaped vertebra, 
with possibly a fracture, but witii clear edges and 
intact discs. 

Treatment and Prognosis. — Only the broadest 
principles can be laid down. It is essential to see\ire 
rest to the spine to relieve the pressure on the 
cnished body. Extension of the spine, with sub- 
mission perhaps to a Bradford frame, may he called 
for in some cases. Support to tlie spine by some 
form of corset or plaster jacket %vorn continuously 
for long periods is useful. Spinal bone-graft has 
been employed with advantage. .-Inkylosis of the 
spine and welding by callus are aimed at, tliougli 
the former is rarely attained. 

The ultimate prognosis as to cessation of local 
and remote pain and relief from cord interference, 
together with restoration of back strength and 
general rehabilitation of the patient, would seem to 
be very good. We have noticed the installation of 



Fio. — Co-*? 1. Dmuinfj 

of a ‘section tJiroufrlJ 

tlio hirnbnr sj)inc*» .«)iouing the 
"Cflfro .«lmpe of tfio iJnd himfiar 
vcrtohni. 


true neurasthenia in some patients and apatliy as 

to progress. The dilTiculty in getting a workman to give up a supporting 
jacket once lie has taken to it is often very great. If a man is back at 
work witlun two years from the original injury, lie is very fortunate, and so 
are his advisers. 


CASE RECOROS. 

I ' I" December, 1923, he was struck'on the back 

u ^ ‘roof’ and was taken home to bed suffering from pain in the back and 

shock. The pain in the back and bruising were gone in a day or two, but be was 
kept in bed as a precaution, and while resting in bed he noticed a Tump’ in the 
lower spine. He sought hospital adsiec in J/arcb, 1924, on account of the lump. 
He had no sj-mptoms. A diagnosis of probable spinal caries was made, and a bone- 
^Tt operation was done forthwitli. One of us sair lum again in Seplembcr, 1920. 
He was working as an engine-driver, and was remarkably free from disability "or 
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iwin. An X-ray plate taken at this time {Fig. 429) shows a dear we(l.-o-U,.,„„ 
appearance of the 1st lumbar vertebra. There is no sijni of tuberculosis In view nf 
the historj' and the subsequent good licalth, we dissent from the oridnal dh.mn.l 
of spinal canes and present this as a case of Kiimmeirs disease. " 




Fio. 429 . — Casa 2. Radiogram 
taken three years after original 
injury. 


Fig. 430.^ — Casa 3. Contour of lower 
dorsal spine in December, 1924. 


Case 3. — ^A. C., age 40. Was seen early in 1924 
for furunculosis and had his back examined, but no 
kj^phosis Avas detected. March : Whilst he tvas in 
a kneeling position a fall of stone pinned him and 
crushed him in an antero-posterior direction. He was kept in bed for nine weeks 
on account of lotver dorsal pain. May : Advised to do light work and certified 
independently as fit to do so. Began complaining persistently about lower dorsal 
pain again. October : Again independently advised to do light tvork and had his 
compensation stopped. Tried to work and could not, on account of pain in the back. 
December : Case re-opened. 11th dorsal vertebra found to be collapsed and to have 
assumed a Avedge shape. GiA'en a Thomas support for his back. (Fig. 430.) .7id;/, 
1926 : Seen by one of us. Found to be free from pain in the back and able to do 
light AA'ork. The Thomas support appeared to haA^e arrested the collapse of the 
11th body and to haA-e brought about an amelioration of all symptoms Avith a 
general rehabilitation. 


Case 4. — T. B., age 29, mine AA’orker. May, 1924: Fell 20 feet from a ladder 
and struck his back on a rail. Was concussed and kept in hospital tAA'eK'e days. 
Walked home safely and could Avalk aa'cII and Avas free from serious disability for 
seA^eral months. Midsummer : Started to complain of pain in the back of increasing 
scA'erity', also of early Aveakness of legs. September : Began to be disabled by pain 
in tbe back and AA’eakness of the legs. Found to haA'e a tender lump on the hack 
and a marked angular kjqihosis inA^olA'ing Dll, D12, LI, and L2. There Avas definite 
motor AA-eakness of the legs. Radiology shoAA'ed absorption of the 1st lumbar body, 
AA’ith the assumption of a AA’edge shape. A diagnosis of Kiimmell’s disease Avas made 
and a supporting jacket supplied. Steady^ relief of the dorsal pain AA'as experienced, 
and the leg AA’eakness disappeared in the course of scA’eral months. September, 
1920 : Seen bj' one of us. Spine firmly' stationary and healed. No progress of the 
collapse noted in 1924. Able to get about aa’cII. Fit for light Avork. Free from 
dorsal pain and leg AA’eakness. September, 1927 : Seen by' another of us. Found to 
be AA’ell and strong, and still AA’earing the jacket, though obA'iously’ unnecessarily . 
Malingering. 
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^ j F a^c 2G. yovcmbcr, 1023: Struck heavily on the back by a stone. 

Broiin-lit to hospitaVs'evAcIv injured. Placed on .a Bradford franie, on which he lay 
for n?ne weeks, duriiui which time he experienced spasmodic contractions of the leg 
muscles and a throbbin£j pain in the back. Jfmiinn/. 1 92 1 : At liome. better. .'\Icrcly 
felt that his back was ^not quite right". Noticed a ‘lump" on his back for the first 
time. May. 1924: Kiimmcirs disease diagnosed and spinal Imne-graft done. .July. 
I92C : Reviewed bv one of us. Found to be in .sound hcaltli. Still wore a spinal 
support, and had no back pain or leg weakness connected with the accident. 
Fig. 431 kiows the permanent contour of the 3rd lumbar body in 192G. 



Fic. t.ll — Ccfc 5. Fio. 432 . — Case C. 


Case 6. — J. C.. age 39. l\’as sc\'crly injured by a fall of stone to his back while 
working in the mine. Found to have a fracture-dislocation of the l.st lumbar body 
irith slight wedge-shape assumption (Fig. 432). Local pain and local cord interference 
are subsiding under treatment by his immobiliz.ation on a Bradford frame. 


Case 7. — J. O.. age 54. Early in 1025 was struck on the back by a falling stone. 
Kept in bed for several weeks on account of pain and shock. d7/d-1925 : Much 
relieved. Up and about. Still havinsi slight pain at the site of injurj’. Laic 


1925 : Exacerbation of dorsal pain. Found to have multiple healed sc.ars on the 
back and a kj-phosis involving the 12th dorsal 

vertebra. JIuch local tenderness. Much pain r ^ 

and limitation of movements of the spine \ 

on attempting to extend the spine. X rays | 

showed well-marked absorption of the 1st 

limibar body. Fitted with a spinal jacket '' " 1 

and relieved. Insanity from another cause ^ 

supeiu’ened in this case, but we hear that j ' / 

his spinal condition is stationary without ^ 

sjmiptoms. ' j ■■ — ^ — - J 

Case S. — G. X. F., age 28. Mliile riding j 

a motor cycle was thrust several feet right- j , 

wards by a collision. The circumstances of . 1 

the collision call for special comment. The / 1 

patient was struck on the left foot bv a car / / J 


which unexpectedly emerged from a side street 
on liis left. Only the patient's foot was 
struck. His back was not directly injured, 
and he was not unseated. He was certainly 


Fig. 433 . — Cose S. Tlie contour of 
tliD lumbar spine taken a few weeks 
after the patient’s indirect injun*. 
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jarred severely, but he resumed a twelve-mile journey on his bicj-elc. One week 
after the accident the patient noticed a lump in the ‘small of the back’ and associ- 
ated pain and tenderness. A skiagram showed wedge-shaped collapse of the ‘.Inil 

lumbar body (Fig. 433). The pain and 
tenderness were relie\'ed by a supporlini; 
jaeket, and the patient is now not fiine'- 
tionally disabled in anj- way and has no 
symptoms. We regard this as an c.xtrcinclv 
Important case. 

Case 9. — J. C. Iv. AVas struck on the 
shoulder by a heavy iron casting, llis 
spine was acutely flexed at once, and there 
was intense immediate pain in the lower 
dorsal region. The X-ray plate, of which 
Fig. 434 shows the contour, revealed a 
slight fissured fracture in the 12th dorsal 
body, but we note the wedge-shape appear- 
ance of the body in addition. We have 
not been able to trace this patient, hut 
when one of us last saw him he was under 
Bradford-frame regime and feeling coin- 
Fig. 434.— Case 9. fortable. 



Case 10. — ^H. H. AA^as an occupant of a falling cage in the pit. AA’hen the 
cage fell to the bottom of the shaft, several who were in it M'ere killed and the patient 

Avas jarred from heel to crown. AAlien he 



arrived in hospital he Avas still concussed 
and did not recoA'er for some days. He 
passed immediately into a condition of 
paraplegia and cystitis, and died two 
months after admission. 

The post-mortem examination revealed 
crushing and atrophy of the 2nd lumbar 
vertebra AAith multiple small fractures in it. 
Fig. 435 is a draAving of the pathological 
specimen. 



Fig. 435 . — Case 10. Pathological speci- 
men shoAving tlio collapse of the vertebral 
body and the cord interference. 


Fig. 430.— Case 11. 
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Case 11 — J I'l- struck on the back by a fall of ‘roof in tlic mine. IVas 

in bed for several months owing to shock and bruises. Enjoyed fair health with 



atThe time when he came for treatment. A poroplastic jacket relieved the local 
pain and remote pains, and restored to him his ability to work. 



Fig. 437, — Case 12. Tlio ccn icar spine, 
showing tlic nssuniption of a wedge slmpo 
by two adjacent vertebra; ns n result of nn 
accident twenty-five years before death. 



Fic. -138. — Ca9c 13. 


Case 12. — ^T. H. D., age -10. We think this is a unique case in the literature. 
The patient, when a boy, experienced an injury which was not fully revealed until 
adult life. The storj' is as follows : At the age of 15 he was struck on the back of 
the neck by a runaway truck. His injuries were severe and be was paraplegic for 
no fewer than nine years. He recovered, h^'wever. and took part in the great war. 
At the age of 40 death occurred from cystitis associated ■with paraplegia due to a 
wholly independent lower dorsal spinal cord tumour. 

■Pig. 437 is a drawing of a sagittal section through the cervical spine at the time 
of the post-mortem. The lesion corresponds nnth the site described by the patient 
as the site of his injurv' in youth. On dissecting down to the lesion we foimd a 
certain definite callus formation in the spines, confirming the story of the injury, 
and We present this case as one of KiimmeH’s disease affecting two adjacent cervical 
vertebra;. !Macroscopically the bodies were sharply and cleanly wedge-shaped. 

Case 13. — A. W. Fell several feet and ‘landed' heavily on his shoulders. AVent 
to bed for several weeks on account of extensive backache. His pain persisted in 
the lower dorsal region after he was able to get up, and it gradually became worse 
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and made him take to his hed again. A radiograph shows a fracture of DP 
and an associated slight crumpling of Ll (Fig. 43S.) This patient is still on I 
Bradford frame, and while on it he is free from pain. 



Case 14. — ^R. S. Was struek on the shoulders 
and experienced acute flexion of the lumbar spine. 
A skiagram taken shortly aftenvards shows collapse 
of the 1st lumbar body. (Fig. 439.) This patient 
is under treatment on the usual lines. 


SUMMARY OF KUMMELL’S ORIGINAL CASES. 


Isjunr 

Latest period 


Site 


1 KESIT.T 

t 

Jump to a platform from a 
a moving train 

1 year 

1 

D7 

and 

D8 

1 

! Recovery 

Thrown forward on his knees 
hy a sack of flour 

7 months 


DC 


■ Resumption of licn\y work 

Fall from a ladder. . . . 

5 months 


DC 


1 Ditto 

Fall backwards on some 
stairs 

18 months 

D3 

and 

D4 

1 Ditto 

1 

Fall from a horse . . 

9 months 

DC 

and 

D7 

i Resumption of duties as a 
' cavalr3'man 

Fall from a low window . . 

10 AA’ceks 

DC 

and 

D7 

! No permanent ill-cfTccls 

1 


As this paper is concerned ivith a syndrome iiitlierto outside the ordinary 
text-books, we think tve may usefully raise a few questions rather than comment 
on our cases. 

1. Does Kiimmell’s disease ever affect two vertebrae which are not 
contiguous ? 

2. Is the disease more common than lias been supposed ? 

3. What is the real determining factor bringing about the selection and 
destruction of a A^ertebral body ? {See Case 8.) 

4. AVhat is the general experience as to prognosis ? 

5. AVhat analogous changes in other bones can be adduced to clear up 
the essential pathology of Kiimmell’s disease ? 
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CHRONIC PEPTIC ULCER OF THE STOMACH WITH ACUTE 
MILIARY TUBERCULOSIS OF THE GASTRIC MUCOSA. 

By HAROLD COLLIKSON, C.B., C.M.G., D.S.O., 

PROFESSOR OP CEISICAI. SORCERY IN' THE ON'IVERSITY OF LEEDS ; 

AND M. J. S1'E^VART, 

PROFESSOR OP PATltOtOCY IN' THE UNIYCnSITY OF LI.'BDS. 

Tubeiicul,ous infection of the stomach is rare. In the Mayo Clinic it was 
encountered only once in a consecutive series of 2501 gastric operations per- 
formed during the years 1912 to 1915 inclusive (Broders,i 1917). Mcicliior= 
(1926), v’ho lias recentl}' reviewed the literature of surgical tuberculosis of 
the stomach, reports 6 cases observed in Kuttner’s clinic during a period 
of ten years, and expresses the opinion that gastric tuberculosis is more of 
a rarity than was formerly supposed. Broders has analysed and critically 
examined 305 published cases, and added one of his own. Of these, only 
49 showed the presence of tubercle bacilli in the depths of the lesion, rvhile 
118 others gave a typical histological picture, but without demonstration of 
the causative organism. Fifty-nine cases were classified as doubtful, having 
either no histological details or only an inadequate report, while 80 cases 
were rejected altogether. Taking the 167 fully authenticated and probable 
cases together, Broders found an ulcerative type of lesion in 136, miliary 
tubercles alone in 15, and solitary' tubercle or tumour in 12; 9 of the 
ulcerated cases showed miliary tubercles in addition. 

In a consecutive series of 10,000 autopsies at the Leeds Infirmary, tuber- 
culous ulceration of the stomach Avas present in three cases only', and in Hvo 
of these it was due to involvement from ivithout by' adjacent tuberculous 
lymiph glands. In a series of 320 partial gastrectomies in which the specimens 
were submitted to microscopic examination, none Avas the seat of tuberculous 
ulceration ; but in tAvo Avhich are here I’ecorded, a simple chronic ulcer Avas 
associated Avith scattered miliary' tubercles throughout the mucosa, Avhile in 
a third, also noAV described, typical ‘carcinoma e.x ulcere’ coc.xisted AA’ith a 
lesion at least strongly suggestiA'e of tubercle. The association, obA’iously' a 
rare one, \A’as present in ‘a fair number of cases’ in Brodens’ collected series, 
including 8 reported by tAvo observers. 

REPORTS OF THE CASES. 

Case 1. — 

Clinical History. — T he patient, a married AA-oman of 57, had suffered 
Avith indigestion for six y'ears. The pain came on about an hour after food 
and A'aried in its duration. There AA'as no A'omiting in the early stages and 
there AA’cre considerable inter\'als of relief. Three years ago she had a fairly 
scA'ere haematemesis. There had been some loss of Avcight. but no coug i 
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and no sputum, nor was there any liistoiy to suggest pulmonary tubcreulosis. 
On examination tlie patient was thin, and an ill-defined tumour could be 

palpated beneath the left costal margin. __ 

There was slight visible peristalsis. There ““ m , ' 

were no definite signs in the chest. X-ray , . 

examination by Dr. L. A. Rowden revealed V i 

a large ulcer crater situated in tlie middle f \ - 

third of the lesser curvature, with slight 
hour-glass contraction (Fig. 440). 

At operation on April 20, 1027, a large 
chronic ulcer of the lesser curvature was * . . , 

found. It was firmly adherent to and per- 
foratinff into the pancreas, which, indeed. 

formed a large part of its floor posteriorly. ■ 

Partial gastrectomy was ])erformcd. with ^ t 

antecolic anastomosis between the jejunum ' ‘ 

and the cut end of the stomach. The patient - ' 

made an uneventful reeovery. and is now i 

(January. 1928) in better health than she ' ~ - . . _ ■ • Jj 

lias been for xcars. j-j,, — Ca^c i. xiic middle 

XaKED-EYE Ex.IMINMTIOX or SpECIMEX. Oiird of the stomach is firmly con- 
.1 A 111 1 trnctecJ doxm. A verv Inrge ulrer 

— A.DOufc iiull the stoninCil lins uccn rcniO\C(*. emtor is seen just below tho middle 

There is a large chronic ulcer (Fig. 441) on of ti.c lessor cunnture, its lower half 

® i*!""!* ! nll(xl witii opnquo mntennl, jts upper 

the lesser curvature, with thickcnccl, man- witii air. (Dr. L. a. liowdcn.) 
rated, and undermined margins, especially 

towards the pylorus. The fioor is smooth and hard, with a little adherent 
slough. There is a breach in the posterior part of the fioor where the ulcer 



Fig. 441 . — Case 1 . Tlie chronic peptic 
ulcer as seen when the excised portion of 
stomach had been laid open along the 
greater cirrk’ature. Tlie upper line of inci- 
sion is shown on the right. 


has been separated from the pancreas. 
Near the centre the closed stump of an 
artery is seen. Anteriorly, the peri- 
toneal aspect of tlie ulcer (Fig. 442) 
shows much inflammatory oedema, 
much ha?morrhagic flecking and con- 
gestion, and a tendenc}' for the fat of 
the gastro-bepatic omentum to extend 
douiiwards on the stomach wall. Pos- 
teriorly there is much fibrosis, especially 
around the site of attachment to the 
pancreas. A section through the ulcer 
(Fig. 443) shows the width of the breach 
in the muscular coat, the amount of 
undermining of the margins, and the 
extent and density of the fibrosis in 
floor and margins. 

Histological Exajiix.atiox. — 

The Ulcer . — Iflicroscopically the 
lesion has the usual characters of a 
simple clironic gastric ulcer. The four 
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zones in the floor described bj-- Askanazj- are clearly defined: Tiic inner 
purulent layer, patchily distributed, is broadest beneath the ovcrhaii(Tin<r 
margins where it is protected against removal. The so-called fibrinoid 
zone, of fairly uniform thickness over the whole floor, is, as usual, deciilv 
stained, the fibrinoid material 
with the acid dye, the numer- 
ous pyknotic nuclei with the 
basic. The third (granulation 
tissue) and fourth (densely 
fibrous) zones merge into one 
another and vary from ^ in. 
to I in. in thiekness. Beyond 
this the fibrosis extends widelj^ 
into the adjacent adipose 
tissue. Neutrophil leucocytes 
are present in abundance just 
below the fibrinoid zone, while 
eosinophil cells, plasma cells, 
and lymphocytes are all fairly 
numerous. For an ulcer of 
such obvious chronicity there 
is comparatively little change 
in the blood-vessels. 

The Remainder of the 

Stomach Wall . — The chief point of interest here is the presence of scattered 
miliary tubercles in the mucous and submucous coats. Their structure is 
typical {Fig. 444), with follicular arrangement of the epithelioid cells and 
large central giant cells with peripherally arranged nuclei. They have 



Fig. 442. — Case 1. Serosal aspect of the lessor 
curvotvire region, anterior wall, showing extension of 
adipose tissue over the wall of the stomneli, with intense 
vascular engorgement and much li.Tmorrhngio stippling. 



Fig. 443. — Case 1. Section through the ulcer, stained by JIasson’s trichromic motliod ; 

muscle red, collagen green, mucosa purple. The chronicity of the ulcerative process is 
indicated by the amoimt and density of the fibrosis in floor and margins. ( X .^.) 


nowhere progressed to central caseation, but one or two of the more supci- 
ficial show central purulent infiltration. The distribution of the tubercles is 
widespread throughout the excised portions of the stomach, and they occur 
at all depths of the mucosa. Everywhere few in number, they are cast 
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abundant in the superficial layers of the submucosa, and none are found 
belo-w this level. Prolonged search through a series of 40 sections failed to 
reveal tubercle bacilli. There is no evidence of intestinal heterotopia.' 



Fig. 44 -*. — Case 1. A tubercle follicle in tlie siibslnnce of the gastric mucosa and 
situated not far from the margin of the peptic ulcer. 

Case 2. — * 

Clinical Histoky. — The jjatient, a married woman of 45, gave a twenty 
years' history of gastric trouble. She had suffered from intermittent attacks 
of epigastric pain, with intervals of freedom c.xtending to one year. The 
pain was accompanied by nausea and vomiting, the latter two to three hours 
after a meal, and she had vomited blood on several occasions. The last 
attack, which commenced ten weeks before admission, was less severe than 
some which preceded it. There had been no symptoms indicative of 
pulmonary disease. On examination there was an area of tenderness in the 
epigastrium, extending to the right of the middle line. Radiologieally there 
was a filling defect of the pyloric half of the stomach involving chiefly the 
greater curvature and extending right up to the pyloric ring. 

At operation on Feb. 17. 1926. a cicatricial hour-glass stomach was 
disclosed, with extensive and dense adhesions. Partial gastrectomy was per- 
formed. from which the patient made a good reeovery. She is now (.January, 
1928) in excellent health, and altogether enthusiastic about the results of 
the operation. 


* This case was under the care of Mr. Ethelbcrt Flint, who has veiA' kindiv allowed 
us to incorporate it. 

VOL. XV. — NO. 60. 


40 
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Xaked-eye Examination' of Specimen. — Apprcciablv more than half 
the stomach has been removed. Externally there is much* peritoneal fibrosis 
and cicatricial contraction on the lesser curvature and adjacent portions of 
the anterior and posterior rvalls.. with fairly advanced hour-glass contraction 



Fig. 446. — Case 2. Section ol chronic peptic nicer of stomnch situated within J in. 
of the pylorus. There was completel 3 ' healed cienlricial hour-glass contraction at a higher 
level. 


a little below the middle of the stomach, and indications of extensive adlicsioiis 
to adjacent structures. When the organ is laid open, the lesion accounting 
for the hour-glass contraction and its associated adhesions is found to be a 
large and densely fibrous cicatrix, apparently completely healed. It is 



Flo. 44G . — Case 2. The gastric mucosa at some distance from the ulcer, showing 
tubercle follicles on both sides of the muscularis mucos®. 


situated astride the lesser curvature at a point li- in. from the pyloius, tint 
has caused the circumference of the stomach to be reduced to little moic t lau 
2 in. An open chronic ulcer -I in. in diameter is also present about {- in. a io\c 
the pylorus. The stomach wall here is I'ery oedematous. 
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Histological Exajiin'atiox. — 

The chronic ulcer at tlic pylorus {Fig. 145) has the usual histological 
characters of this lesion. There is an extensive breach of the muscular coat, 
and the floor and margins of the ulcer arc densely fibrosed. There is con- 
siderable epithelialization at one margin, and much eosinopliil infiltration of 
the granulation-tissue zone of the floor. The subserosa and adipose tissue 
of the lesser curvature are the scat of intense vascular engorgement, with 
scattered haemorrhages of small size. 

The area of scarring li in. from the pylorus is very extensive, and the 
muscular coat has been breached at two separate points. The mucosa here 
is of simple regenerative' type, and is deficient over a tiny area in the 
centre of the scar. 

As in Case 1, the tuberculous lesion, of miliary type (Fig. 446), is 
widely scattered throughout the mucosa of the excised portion of the stomach. 
It is mainh’ confined to the deeper layers of the mucous membrane, including 
a few tubercles just outside the muscularis mucosa?, but one or two are also 
present in the submucosa. The tubercle follicles are characteristic and well 
formed, and possess central giant cells with peripherally arranged nuclei. 
Caseation is minimal, and no tubercle bacilli have been found. Much of the 
gastric mucosa shows well-marked chronic inflammatory change of a non- 
specific kind, with considerable lymphoid hyperplasia. 

Cose 3 . — 

Clixical History. — The patient, a man of 31 years, began to have 
attacks of indigestion in 1915. Pain in the epigastrium came on about an 
hour after food, and was relieved by taking more food. Occasionally there 
was vomiting, which also brought relief, but there was no ha?matemesis. 
Quiescent intervals of varying duration occurred between the attacks. At 
operation in 1919 a chronic idccr was found on the lesser curvature of the 
stomach and was removed by cautery (Balfour's method), while the appendix 
was also excised. Xo gastro-enterostomy was made. Symptoms recurred 
within a year, and were similar to those he had had before operation. Shortly 
afterwards there was haimatemesis and rather profuse melaina. Again he 
had intervals of relief, often occurring after a ha?morrhage. In 1924 there 
was a yevy scA'ere ha?matemesis. Until Hay, 1927. in spite of these recurring 
attacks, he maintained a fairly good state of nutrition and was able to con- 
tinue his emplojmient. Then, in ilay and .Tune, he had three se'vere attacks 
of hrematemesis, and when seen on .Tune 27. following the third of these, he 
was profoundly ana?mic. On July 1 a pint of citrated blood was transfused. 

At operation on July 5 a very large indurated ulcer was found on the 
lesser eurvature, apjiarently at the site of the original ulcer. It had 
penetrated the jiancreas posteriorly, with much surrounding induration, and 
in consequence partial gastrectomy was performed with very great difficulty. 
.Uitecolic jejunal anastomosis was effected. After operation a pint of blood 
was transfused. 

The jiatient had a straightforward convalescence and is now (January, 
192S) very well, though still rather anaemic. He has no trouble with his food 
and has put on considerable weight. The examination of the abdomen 



682 THE BEITISH JOURNAL OF SURGERY 


negative results. In view of the patliologieal findings, it must he 


viekls 



Fig. 447 . — Case 3. Large ‘ carcinoma e.K 
ulcero ’ situated on the lesser curvature and 
slightly trangressing the pjdorus. 


margins and floor. There 
is an extensive complete 
breach of the muscular 
coat, the floor of the ulcer 
being foi’nied for the most 
part of the usual fibrous- 
and granulation - tissue 
layers. At the margins 
there is a very striking 
fusion of the muscular 
coat with the muscularis 
mucosse. The carcinoma- 
tous change commences 
on the margin of the ulcer 
at all the five points 
examined, and extends 
inwards a variable dis- 
tance on the cicatrizing 
floor. In the narrow 
uppermost part of the 
ulcer the whole mucosa is 
restored by tissue which is 
partly simple regenerative 


noted that there was nothing in flic 
history to suggest tuberculosis, nor 
were there any susjiicious physical 
signs. 

X.\KED-EYE Ex.Vni.V.VTIOX OE 
Specijiex. — About half the stomach 
and fully an inch of the duodenum 
have been removed. There is a 
large deep, pyriform iflcer (7'hg. -ftT) 
on the line of the lesser cun'ature, 
abutting on, and to a slight e.vtent 
actually involving, the pylorus. It 
measures 45 mm. in long diameter, 
i.e., roughly in the length of the 
viscus, and 2S mm. across its u-idcst 
part. The margins are rounded, 
swollen, and hard, and the floor, 
which is smooth, is also of firm 
consistency throughout. 

Histologic.al Ex.vjiixatiox.— 
The microscopic characters arc those 
of a very chronic simple ulcer in 
which spheroidal-celled carcinoma of 
scirrhous type is arising in the 



Fig. 448.— Cose 3. (?) Tubercle follicle in gnstric mucos.i 

not far from the margin of tlio ulcer. 
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and partly carcinomatous. The malignant changes arc characteristically of 
the tyi^e seen in Icathcr-hottle stomach. Affected j)ortions of the mucosa 
liave lost all semblance of their normal structure and consist of loosely 
aggregated, spheroidal epithelial cells lying in a line connective-tissue reti- 
culum. 3Iany of the cancer cells, especially those nearer the surface, arc 
swollen, pale, and vesicular from mucoid change. The muscularis mucos:c is 
more or less continuous, hut infiltrated and penetrated at many points by 
small groups of cancer cells. The submucous and muscular coats are every- 
where irregularly infiltrated by carcinoma with much related fibrosis, but the 
general topography of jiarts is well j)rcscrved. There is much less cancerous 
invasion of the fibrous floor of the ulcer than of the surroundintr tissues. 
In the mucosa the cancerous change ceases at a short distance from the 
margin of the ulcer, approximately 5 to 10 mm. At two points in the 
mucous membrane, each a few millimetres from the edge of the ulcer, there 
are structures resembling tubercle follicles (/'/g. 4-tS). aggregations of 
epithelioid-like cells, with several nuiltinuclcatcd giant cells of Laiighans ‘ 
tjiie and a few polymorph leucocytes centrally situated. Again, no tubercle 
bacilli Jiave been demonstrated. 

COMMENTARY 

The cases here recorded arc examples of dual pathology of a kind rarely 
met with. In C(jsrs 1 and 2 each of the lesions ])rcscnt is typical, and there is 
apparently nothing to connect one with the other. It is obvious, both from 
the clinical histories and the anatomical findings, that the peptic lesions arc. 
in each case, of very long standing. The miliary tuberculosis of the mucosa, 
on the other hand, is equally clearly the result of recent infection. So far 
as is known, no other tubercidous lesion was present in either patient, but too 
much stress should not be placed upon a negative observation of this kind. 
On the other hand, the good general condition of the patients and their 
excellent recovery from \-cry sc\'cre operations argue strongly against the 
possibility of the stomach lesion being part of a general miliar}' tuberculosis. 
There remains, then, the possibility of a direct infection of the gastric mucosa, 
either by tubercle bacilli ingested from without or. altcrnati^'cly, by swallowed 
infected sputum from some cr}'ptic focus in the respiratory tract. Of these 
the latter seems the more likely. In passing, it may be remarked that most 
of the experimental work which has been done on the subject (Brodei-s, 1917) 
goes to show that gastric juice has little or no effect on the tubercle bacillus 
unless the contact extends o\'er a period of at least tweh'e hours. Case 3 
diffei-s from the other's, first, in that the peptic ulcer has undergone malig- 
nant metamorphosis, and secondly, that the granulomatous foci, extremely 
few in number, are not so unmistakably tuberculous histologically. 

In none of the three have tubercle bacilli been demonstrated micro- 
scopically in the lesions, and to that extent the final and complete proof of 
tuberculous infection is lacking. The highly characteristic histological picture 
in two of the cases, on the other hand, must be regarded as very strong 
evidence indeed. Hurst^ (1925) has recent!}’ described a case of associated 
chronic peptic ulcer and miliary tuberculosis of the stomach which, clinically 
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and pathologically, bears a close resemblance to Case 1 of the present scries. 
The X-ray appearance of the chest, however, suggested the presence of chronic 
pulmonary tuberculous disease, and the author considers it probable that the 
lesion of the stomach was caused by secondary infection of a chronic "astric 
ulcer with tubercle bacilli from swallowed sputum. The dilllculty of dis- 
tinguishing from malignant degeneration of a chronic ulcer is pointed out. 

That gastric ulcer has a tuberculous etiology (Kodon,^ 1910) is a thcorv 
which has ne^^er recei\-ed much siipjjort and which is now entirely discredited 
(Hauser, 5 1926). In this connection we have investigated in the post-mortem 
room the general incidence of active tuberculosis in cases of peptic lesions 
of the stomach and duodenum as contrasted with the incidence in a series 
of 1000 consecutive unselected autopsies. The results are shown in the 
table below. 


Incidence of Active Tubeucei.osis. 



No. OP 
CASia OP 
T(:nERCULOS!S 

Percknt.vp.b 

ixaoEKcn 

Dipperuvce ! 
IN 

rERCr.NTACP. 

I.S'CIIIEXCK 

.STAXn.ll’.I) 

lamor. or 
nirrpRExci; 

In 1000 consecutive autopsies 

86 

8-0 

— 

; — 

In 151 cases of acute gastric and 
duodenal ulcer . . . . . . 

1 

5 

1 

3-4 

5-2 

17 

In 282 cases of chronic ulcer or 
scarring of stomach and duodenum 

i 

8 

2-1 

G'5 

1-2 


From these figures it would appear that the association of the two lesions 
in the eases just reported is accidental, the infrequency being dependent, in 
the main, on the great rarity of tuberculous infection of the stomach. Instead 
of a positive the figures actually show a negative relationshiji — in other words, 
the type of person who develops a gastric or duodenal ulcer is less commonly 
the subject of tuberculous infection than the general population. 
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‘PAGET’S DISEASE’ OF THE GLANS PENIS. 

By M. P. SUSMAX. Sydney, Austhalia. 

Tiieke are many synonyms for tljc disorder now generally known as Paget’s 
disease of tlic skin, e.g., ‘malignant papillary dermatitis’, ‘ dermatitis maligna’, 
■malignant papillitis’, ejiitliclioma epiderniica ’, ‘eczema epitheliomatosa’, 
•maladie de Paget'. ‘Pagctsche Krankhcif. Paget^ based his classical 
account of the condition on a series of 15 female eases in which the nipple 
was affected ; but even at this time he knew that the disease was not peculiar 
to this site. He says : “ I bclic\-e that a nearly similar sequence of events 
may be observed in other ])arts. I have seen a persistent rawness of the 
glans penis, like a long-cndnring balanitis, followed after more than a year's 
duration by cancer of the substance of the glans. A chronic soreness or 
irritation on the surface of the lower lip often long precedes cancer in its 
substance.” While the nipple is the commonest site, a number of cases of 
the disease in other situations have been recorded, the external genital region 
being most frequently affected. The following is a list of the 33 extra- 
mammary cases so far reported : — 

Su.uJtAnY or Extra-ma.aijiaiiy Cases. 

A'osc 4 Ciiscs 

Envogli,- >rntzoimn('r.’ Stciwngon.* Boot’- 

Lip 1 Case 

Winfield' 

A’rc/; ----- 1 Case 

^lorris* 

Axilla - - . - 4 Cases 

Holzknccht," Ziclor,'* Satmii.® Junginimn and Pollitzcr'o 

Scapular region - - 1 Case 

AVinficld" 

Forearm - - - - l Case 

Hartzell'= 

Back - - - - - .3 Cases 

Ormsby,** Ton'lc,” Beiot quoted by Sekiguebi*^ 

Ahilominal icall - - 1 Case 

Shcild'' 

Vmhilicus - - - - 2 Cases 

Fox and Macleod.t' Milligan'* 

Gluteal region - - - 1 Case 

Fordyce'* 

Anus and perineum - - 1 Case 

Darier and Couillard** 

Vulva . - - - 4 Cases 

Dubreuilh,-' Kosenberg,” Grinchar,*' Ixren quoted by Sekiguclii'' 

Scrotum - - - - 3 Cases 

Crocker.^' Sekiguchi,'* Davis quoted by HartzelU- 

Glans penis - - - G Cases 

Paget,' Tamotvsky,*', Tommasoli,-' Pick,*' Seqticira,** Davis** 
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I shall briefly review the last group of cases, in which the glans ))cius 
is affected, before describing my ovm case. I can find nothing about Panct’s' 
case beyond tlie ineidental reference in the above quotation. Taruowskv's" 
is inadequately reported ; the lesion was at first considered to be syphilitic : 
no assoeiated cancer was found. 

ToJiJLvsoLi.=«— This patient was a fat man of 00 who had never had venereal 
disease or anj' serious illness. He first noticed a discharge from beneath tlie prcpiK-e 
and difficulty in retracting the foreskin. On examination a red. dry area was found 
on the prepuce and a red, moist, shiny lesion on the glans. The condition was treated 
as balanitis, but it gradually became Avorse ; desquamation occurred and tlie raw red 
area Avas tender. Soon all the mucosa of the glans and prepuce Avas inA'olvcd cxcciit 
the urinarj" meatus. [By contrast, the condition began around the meatus in niy 
case.] A dorsal slit Avas noAv made. Later, small superficial erosions appeared, 
with bright, shinj' red bases and sharp margins, but no elcA'ation or induration. The' 
inguinal glands Avere not affected, the urine Avas normal, and the other systems were 
clear. Taa-o years after the onset the prepuce Avas remoA-ed for examination, and the 
liistological appearance Avas described as ‘incipient epithelioma*. The operation 
Avound did not heal aa’cII at one spot ; an ulcer dcA’eloped here and gradually spread. 
Une.xpected, but onl 3 " temporary', improA'ement folloAved a ‘sea-AA-atcr cure* ; after 
a fcAV days the condition relapsed and became definitely ulcerated. On the base 
of the ulcer appeared small red nodules, and the meatus soon became invoU-cd. 
The penis AA-as noAV amputated close to the pubes and the patient remained aa'cH for 
eight or nine months. Then a malignant groAA-th appeared on the urethral mucosa, 
and the patient died of uraemia A\-ith a typical spreading carcinoma. 

PiCK.^' — When first seen this man had an ‘eczema of the glans penis' of one and 
a half years’ duration ; there AA-as a AA-eeping raAV surface, and later a proliferation 
of the epithelium and the formation of nodules. Operation AA’as done for the associated 
phimosis, and healing occurred by first intention. Tl)e condition improved for a 
time, but soon relapsed and spread AA-ideh'. Biopsj" shoAved small-cell infiltration 
and psorosperms (Paget’s cells). Pick does not gwe the end-resuit of this case, nor 
saj’’ AA'hether cancer Avas present or not. 

Davis.=’ — T his patient AA-as 70 j'cars old and in good general health. Tavo years 
preAUOUsly he had noticed a small eczema-like patch at the urinarj- meatus ; this 
spread s1oaa-1j^ but caused no inconA-enience. The lesion inA-olA-ed one-half of the 
glans, and Avas of irregular shape AA'ith a sharp margin ; the surface Avas glazed, raAV, 
slightly tender, and had a mucoid discharge ; there Avere tAvo small nodules near the 
meatus. The inguinal glands AA-erc not inA'olved. No biopsy Avas made and the 
end-result is not giA-en. 

Sequeip.a.^® — S equeira’s patient AA-as a commercial traveller, age 77. Ifc first 
noticed a painful, red, AA-eeping patch at the junction of prepuce and glans tAVO years 
before. There Avas no infiltration and the inguinal glands AA-ere not inA-oh-ed. Local 
applications failed, but radiotherapj^ caused temporarA* improA-ement. Later, how- 
CA-er, the lesion spread and the glans penis Avas remoA-ed bj- operation. 'Ihc patient 
died of ureemia ; at autopsj’' a round nodule of cancer Avas found in the buIlKius 
urethra. 


AUTHOR’S CASE. 

J. S. a painter, aged 60, complained amongst other things of an itcIiA 
excoriation around the urethral meatus of a year s duration ; he said he had 
difficulty in urination because the edges of the orifice stuck together at times. 
He Avas an unhealthy-looking man, Avith cA-idence of A-isccral syphilis, inclut - 
ing aortic disease and Argyll Robertson pupils. Tlie urine Avas normal. T ic 
inguinal glands Avere shotty but not enlarged. The lesion on the glans is 
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\vell shown in Fig. 4 i9. and if any dcscriiilion is necessary, I cannot do hetter 
tlian quote again from Paget's original pai)er : “ Tlicrc is a florid, intensely 

red. raw surface, very finely granular, as if nearly 
the whole thickness of the epidermis were removed, 
like the surface of very acute eczema or like that 
of an acute balanitis . . . there was always clear, 
yellowish, viscid c.vudation. . . . The sensations 
were commonly tingling, itching, and burning, but 
the malady was never attended by di.slurbnnec of 
health. . . . The cruj)tion lias resisted all treatment 
local and general.” To this account I would add 
two features that were present in my ease, .•iiul have 
been noticed by othci's — namely, the sharp definition 
and the slight induration, jioiuts which distinguish 
it from ordinary eczema. I found no deep eareinoma. 
and I amputated the penis just in front of the 
pubes. So far (three months after o|)eration) the 
local condition is satisfactory. 

ffistology. — The mieroseopieal ajipearanees in 
this penile ease arc simitar to those seen in the usual 
breast case. The normal epithelium is seen to p;iss abruptly into a thiekened 
patch (F/g. 450 ); the thickness is due to proliferation of the Malpighian 
layer, and it e.xtcnds into the eorium. There is general round-cell infiltration. 



]‘n.. 


I-IO. ‘ J’ntrot’.s 
of tho glniH iK'niH. 
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Tlie clearer areas in the thickened epithcliuni represent degenerate cells or 
groups of cells. Under high power (Fig. 451) the characteristic Paact cells 
are seen ; these are round bodies larger than normal epidermal cells with 
homogeneous cytoplasm and deeply staining nuclei. After careful search 
several undergoing mitosis were found. These cells were regarded as parasites 
(coccidia) at one time, but it is now generally agreed that they are derived 
from the prickle-cells of the epithelium. In 'the corium there’ is round-eell 



Fig. 451. — High-povrer vien*, sliowing Pnget cells. 


infiltration and hyjrerplasia of the connective tissue, where this is not obscured 
by the proliferating epithelium. I would stress the general similarit}' of 
the histology of this lesion to that of basal-cell carcinoma (rodent ulcer), a 
condition, I believe, that has never been seen on the glans penis. 

COMMENTARY. 

Relation of Paget’s Disease to Malignant Disease. — There is no recorded 
case of advanced Paget’s disease of the nipple that has not been accompanied 
by cancer of the breast. Macleod®^ says that in non-breast cases also there 
is an underlying cancel’. Cheatle,*® however, states that e.vtra-mammary 
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cases arc not always associated with cancer, Init he gi^•cs no details. Of llic 
penile cases. Paget's ended with carcinoma of the glans, Scqncira's with carci- 
noma of the biiTbous urethra, and Toinniasoli's with carcinoma in the sUmq) 
of the urethra eight or nine months after amjmtation of the ]5cnis at the jnibcs. 
Tarnowsky says definitely that there was no cancer in his case. It is not. 
nientioned in the other two (Pick's and Davis's). I found no sign of nnder- 
lvin<T cancer in my patient. Of the remaining cxtra-ma?nmary cases, eight 
were definitely accompanied, in time, by carcinoma — -as reported by Davogli." 
Winfield.® Satani,” Jungmann and Pollit/.er.”’ Ilarl./.cll.’- Crocker,-’ llollcston 
and Hunt.=‘> (2 eases). 

The histological similarity to rodent idccr noted above has also been 
observed by Chcatlc.^® Sekignehi.’^’ Fordyce.’’’ Crockcr,=' and llollcston and 
Hunl.^^ Clinically the two conditions arc dissimilar, though Paget’ wrote 
that “once have I seen it [Paget’s disease] ])ass into a deeper ulceration of 
the skin after the manner of a rodent, idcer." No case of rodent \dccr of the 
glans penis has yet been recorded. 

Differential Diagnosis. — 

Syphilis. — The erosive ty|)c of chancre may ciuise doubt. Paget's disease 
being mistaken for this rather than the chancre for Paget's disease. A ter- 
tiary syphilitic eruption may resemble Paget's disease, and was considered 
in my patient, who is definitely syphilitic ; but the histological a))i)carances 
are decisive. 

Lichen Planus. — This has a dry and unbroken, bn'cndcr-colonrcd, and 
polished surface. 

Heciirrcnt Herpes. — The .surface in recurrent hcrj)cs is usually sodden and 
dotted with vesicles, and is not .so red. 

Drug Eruption. — ^Therapeutic erosions, such as follow careless use of 
lysol and other antisejitics. may simulate Paget's disease ; but they heal as 
soon as the apidications arc stojipcd. 

Diabetic Eruption. — There is glycosuria, and when this is controlled the 
eruption disappears. 

The chief points in the diagnosis arc: (1) The red, granular, glazed 
surface ; (2) Induration ; (ii) Definition ; (4) Chronicity ; (a) The micro- 

scopical picture.' 

Treatment. — It is very doubtful if any case of P.agct's disease has ever 
been cured by local treatment. Stelwagou'’ mentions four cases cured by 
X rays and one by radium ; others, including Scqneira,-® have regretted 
Wasting time by trying radiotherapy, for. although the skin lesion vanished in 
some instances, carcinoma appeared" subsequently. The only safe and rational 
treatment is surgical removal as early as possible. 

SUMMARY. 

1. Paget s disease of the nipple is fairly common, but only tj-t extra- 
mammary cases have been reported ; the external genital region was affected 
m 14 of these, the glans penis being the site in 7 (counting the present case). 

ne penile case was seen by Paget over fifty years ago ,• this suggests that 
■ le condition may be more common than wc think, but cither is overlooked 
r not seen till obvious cancer is present. 
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2. The clinical and histological features are practically the same what- 
ever the site of the disease. 

3. The condition is essentially malignant. At present, therefore, the only 
rational treatment is surgical. 
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CELLULAR HYALINE TRANSFORMATION AND CALCIFICATION 
IN A SUBGLUTEAL LIPOMA. 


Bv Siu CIIARLlvS GORDOX-WATSOX, K.R.K., CAF.G., 


SCHGEON* TO ST. llAUTIItH.OMr.w’s HOSPITAL, LoSI)(*N'. 


The following case seems wortliy of record boeanse of tiic remarkable micro- 
scopic appearances of the tumour. aj>pcaranccs wliicli make tlic specimen 
extremely rare, if not unique, and because clinically and radiographically the 
case was mistaken for an ossifying sarcoma. 

Histoky. — In l\Iay. 102.5. the juiticnt. a girl, age 20. first noticed a 
swelling on the outer side of the right Ju'p, which, from her description, was 
in close relation with the great troch- 


anter. The swelling gradually increased 
in size, but caused no pain and no 
interference with the movements of 
the lower extremity. On Oct. 12 the 
patient went to Rydc Hosiutal owing 
to the large size which the swelling had 
attained. Slie was under observation 
for five days, and after a skiagram had 
been taken was discharged as suffering 
from inoperable sarcoma. Later on lier 
doctor sent her to St. Bartholomew’s 
Hospital, where she was admitted on 
Jan. 1, 192G. The patient remembers 
having fallen on to the right hip at 
the age of 13 — seven years ago — a fact 
which she recalled immediately she 
noticed the swelling complained of. 
She was laid up for a month with pain 
and inability to walk. The swelling 
seemed to be on the bone, but no 
bruising was seen. There was no 
history of a more recent trauma or of 



disease, and no loss of weight. 

The patient is 4o2.— .-\ppc.^rnnce of tuMiour on ncimf-rion. 

a nealtliy-looking girl, with a jrostural 

scoliosis. Over the outer surface of the ilium and upper part, of the right 
ugh there is a large oval swelling which extends downwards from just 
below the iliac crest for a distance of 12 in. and is IS in. in its Aviclcst 
part (Fig, 432 ). The skin over it is normal. The tumour is lobulatcd 
and smooth, and the skin moves over it. The consistency varies from 
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a solid nodular lirmness above to a soft and fluctuating area bcloAv 
The upjjer part of tlie tumour is fixed to the deeper structures liut 
there is some mobility of the lower 


extremity of the tumour, and the femur 
can be rotated without affecting the 
swelling, which appears to be attached 
to the ilium. Movement at the hip- 
joint is free, and only a slight obstruc- 
tion to the general movement of the 
extremity at this joint is noted, which 
is attributed to the mechanical obstruc- 
tion of the swelling. 

X-Ray RepoH . — “ Films show a 
very large tumour mass in the upper 
part of the right thigh posteriorly, with 
shadows of varying densities through- 
out it. The appearance suggests a 
chondrosarcoma, but against this is the 
fact that the outline of the normal 
bones seems to be everywhere intact. 
An alternative that suggests itself is 
that the appearance is due to a large 
caseating abscess.” {Fig. 453.) 



Fij. 453. — Rncliographic appearance of 
tumour. 



Fig. 454. — Appearance of patient after 
operation. 


The ease was shown at surgical con- 
sultations at St. Bartholomew’s, and tlic 
general opinion was that the swelling was 
a chondosarcoma in connection with the 
ilium. The balance of opinion was in 
favour of removal of the mass as far as 
possible, followed by deep X-ray treatment. 
Ligation of the internal iliac artery was 
recommended as a preliminary step. 

Operatiok (Jan. 25, 192G). — Tlie in- 
ternal iliac artery was ligatured and the 
tumour explored. It proved to be aTi 
encapsuled, hard, caseous, and calcareous 
mass beneath the gluteus maximus, not 
attached to the bone but closely adliercnt 
to the muscles. This was removed intact 
except at the lower end, where the softer 
portion gave way in places and soft 
caseous-like material came out. The mass 
weighed 3J lb., and in places was stony 
hard. 

On naked-eye examination a diagnosis 
of tuberculous bursitis with caseation and 
calcification was suspected, but a micro- 
scopic examination left no doubt that the 
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tumour was a lipoma showing verj' remarkable hyaline transformation of 
the fat-cells as well as calcification. Fig. 45-1- shows the appearance of the 
patient after operation. 


I am greatly indebted 
to 3Ir. Beadles and Mr. 
Lawrence, who expended 
much time and trouble at 
the Royal College of 
Surgeons in the investiga- 
tion and preparation of 
the microscopic sections. 


DESCRIPTIOK OF THE 
SPECIMEN. 

The following is the 
description of the specimen 
{Fig. 455), which has been 
prepared and mounted in 
the Museum of the Royal 
College of Surgeons by 
Mr. C. F. Beadles ; — 


“ An elongated ova 
tumour measuring 8 in 
long which was removec 
by operation from the 
buttock. At its nppei 
pole about i in. of its 
thickness has the usual 
appearance of a lipoma. 
In the rest of its extent 
it has undergone degen- 
eration and calcification, 
consisting of opaque white 
substance resembling cas- 
eous material, with indica- 
tions of a lobular structure 
m the form of thick fibrous 
septa passing into its sub- 
stance from the surface. 
Externally the growth is 
eoamely lobulated and is 
partly covered by adherent 
muscular tissue. 

^Ecroscopic examin- 

atmyeveals a well-marked 

lobulation, the tumour 



■SUtEc. i j 


F.y. 455.— Section of specimen removed at operation. ( x J.) 
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substance being divided into distinct areas by fibrous septa. Innncdiafclc 
within tlie septa there is, in most lobules, a narrow laver of polyhedral cells 
probably of tJie nature of proliferating fat-cells. ^Vithin this layer the main 
mass of the lobules consists of cells whieh have undergone hyaline degeneration, 
apparent!}' before the dejjosition of fat. since no adult fat-cclls are jirescnl. 
The degenerated cells are swollen, regularly oval in form, consist of a clear 
homogeneous substanee, and contain a small group of granules in their centres : 
treated with acid the character of the cells remains unaltered, c.xeept that the 
central granules disappear and in a few instances a nucleus becomes visible. 
Tlie degenerated cells are separated Iw a small amount of granular matter 
exhibiting calcareous changes, and probably resvdting from liqucfaetive 
degeneration of cells whieh liave escaped hyaline degeneration ,• otherwise 
they are completely free and isolated. In some places the individual cells 
appear to have coalesced and form irregular masses of considerable size. The 
upper extremity of the growth has the structure of a lipoma.’" 

NOTES ON THE MICROSCOPIC SECTIONS BY MR. LAWRENCE. 

{Figs. 45C, 457.) 

It is hardly to be expected, Avith a tumour exhibiting so peculiar a 
structure, that the diagnosis of lipoma Avill be accepted Avithout discussion. 
The tumour consists of a small upper portion composed of adipose tissue, ami 
a large loAA’er portion haA’ing apparently a totally different structure. It may 
be reasonably suggested that the upper portion is merely an adherent piece 
of subcutaneous fat ; or that, if a lipoma, it is an independent groAvth ; or 
that, if the tumour is to be considered a single groAvth, it is of a mixed A-ariety, 
a lipo-endothelioma, for example ; or if not that, then a lipoma undergoing 
sarcomatous transformation. These seem to be the only alternatives to the 
diagnosis of lipoma. That the fatty portion is part and parcel of the Avhole 
tumour is fairly CAudent from the fact of its rounding off the groAA-th Avitiiin 
the continuation of the capsule of the latter, from the absence of outlying 
portions connected AA’ith the fatty tissue around, and from the fact that, 
microscopically, it is separated from the main part of the tumour by a fdAroiis 
septum Avhich resembles in all respects the septa AA’hich diA-ide up the rest of 
the tumour into lobules. Similar reasoning tells against the fatty portion 
being an independent lipoma. 

Assuming, then, that aa'c liaA'e to deal AA'ith a single tumour, the presence 
of h 3 mline bodies immediately suggests a lipo-endothelioma. Against this 
AueAV there is in the first place the fact that these bodies differ in structure 
from the so-called psammoma-bodies. The latter arise through the circular 
compi'ession of a number of proliferating endothelial cells Avithin a'csscIs. as 
is indicated by their concentric lamination ; the former arise from a hyaline 
change in isolated cells — the}' are totally different structures. In the second 
place, although it is common enough to find cell-masses of large size in 
endotheliomata, it is almost alAA-ays possible to detect in some parts of the 
groAA'th the branching columns, arranged more or less definitely in a nctA\ork, 
which chiefly characterize those tumours. No such structure Avas noted in 
the present instance, although sections AA-erc taken from several different 
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mrts That the tumour is not a lipoma imdergoing sarcomatous change 
Lms to be almost conclusively shown by the total absence of any remnants 
of lipomatous tissue in the supposed sarcomatous areas ; further, the tumoui 
is encapsuled and exhibits no evidences whatever of infiltration. At the 
peripherv of the lobules there is a narrow layer of polymorphous cells w uc i 
mierht be re-^arded as sarcoma cells : among them, however, arc many winch 



I 

Fic. 45C. — Section of the upper pnrt of tlie tumour, showing parts of three adjacent 
lobules separated by fibrous septa ; the upper lobule consists of lipomatous tissue, tlie two 
lower lobxiles consist of hyaline bodies. { x 50.) 

are aU-pical — in the possession of processes, for example — and there are no 
nudtinucleated cells to assist the diagnosis. The subsequent historv of the 
case may throw light on this aspect of the question. 

It remains to be shown in what manner the main part of the growth may 
reasonably be regarded as a modified lipoma. It is known that in rapidly 
growing lipomata tracts of richly protoplasmic, polymorphous cells occur as 
precursors of the fully developed fat-cells. We consider that the narrow 
peripheral layer of cells, alreadj' referred to as bounding the periphery of the 
cell-masses {Fig. 457), is composed of cells of this nature. In this early 
stage such cells contain no fat, and no fat is present in the cell-masses of the 
growth under discussion. The adoption of this view of the nature of these 
cells therefore at once involves the diagnosis of lipoma, in spite of the absence 
VOL. XV.— so. 60. 41 
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of fat. "VAith regard to tlie hyaline transformation of the cells, tliis cannot 
be looked upon as a degeneration ; if it were so it Avonld be impossible to 
conceive that fully developed, adult fat-eells would not bo found in jdaces 
whereas there is a complete absenee of them. AVe must suppose that the' fat- 
producing function of the cells has been suppressed, and replaced bv the 
secretion of hyaline as the result of a deranged metabolism. 



Fig, 457. — Section of t}je main part of flte tumour, under n }iigh pOAAcr, shoAAing part 
of a fibrous septum, adjacent to ■which is a narrow layer of polymorphous cells, and above 
this a mass of hyaline bodies. The latter are in some instances clear, in others exlabit 
remains of a nucleus, in otliers a collection of granules in their centre. Between tJio hyaloid 
bodies are a number of free granules, probably resulting from tlie breaking'doAvn of cell's, 
( X 340.) 


The case is admittedly difficult of interpretation, and so far as wc have 
been able to ascertain from a partial examination of the literature uo similar 
specimen has been recorded. 
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OSSIFIED POST-RECTAL RECURRENCE FROM A 
RECTAL CANCER. 


By CUTHBEUT DUKES, 

PATHOLOOIST to mark's hospital. LOS'DOK ; 

and c. kauxton morgax. 

I.\TE MSIDOT SV'KGICAL OmCEIt, ST. M.MIK'S HOSTIT.IL, TONDON'. 

B’lTn Co.MJtENTS BY SiB CH.-VRLES GORDOXMVATSOX, IC.B.E., C.M.G., 

SUBfiEOS TO ST. Jl.VnTIIOLO^r^;H■'S .\ND .ST. M.VBK’S II0sriT,VI.S, LONPOV. 


Tjie points of cliief interest in tlie foilorving case arc tlic rej^eated rccnn-cnce 
in the perineuni of a malignant tumour jiresumably secondary to a rectal 
cancer five rears previously, and the existence of extensive ossification rvitliin 
this recurrence. 

Tiie patient, a man. age 5.3. rvas first admitted into St. Mark’.s Hospital 
in October. 1922, coinjfiaining of bleeding fj-om tlic rectum. A mobile 
pedunculated adenoma U'as discovered in the anterolateral Avail of the 
middle third of the rectum, and this rvas excised by the folloAving technique. 
Tile coccyx Avas reniOA'ed. the adenoma excised by a jjostcrior proctotomy, 
the mucous nienibranc of the rectum oA-crscAvn. and the posterior ^vall of the 
rectum repaired. The tumour Avas sectioned, but no evidence of malignancy 
Avas found. In A'oA-ember. 1922, the jratient returned and sigmoidoscopic 
examination revealed the presence of tAA'o polypi just aboA'e the rectosigmoid 
junction. 

In September, 1924. the patient again reported himself AA'itli complaint of 
recurrence of bleeding. Tavo small adenomata in the loAi-er sigmoid colon 
A\-ere snared, and tAA'o others on the posterior AA’all of the middle third of the 
rectum aAmlsed. IVe have not been able to trace any pathological report on 
these tumours, but there Aims no clinical suggestion of inalignancA-. 

In February. 1926, the patient AA-as readmitted, this time under the cai’c 
of Sir Charles Gordon-lVatson, his complaint being a painful swelling in the 
perineuni. Xoav for the first time there aa-us observed lying underneath the 
posterior proctotomy scar a hard cystic tumour of about S in. diameter. 
The rectum Avas free from this mass, and on sigmoidoscopy the mucous 
membrane AA-as normal. 


A transrectus pelvic colostomy aa-os performed as a preliminary to e.xcision. 
A small nodule A\-as noticed in tlic riglit lobe of the liver, and also a hard 
gland at the bifurcation of tlie left common iliac arterj-. Four days after 
the colostomy, the perineal tumour became painful and tender, the coveriii" 
skin looked red, and fluctuation AA'as elicited. An abscess ii-as incised and 
much pus evacuated. On yiarch 9. 1926, the perineal tumour Avas excised 
under spinal anresthesia, together Avith the 4th and 5tii pieces of the sacrum 
to AA-lnch the tumour Avas attached. A portion of tlie groAvth remaining in the 
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3rcl piece of tlie saerum ivas treated -with diatlierniy. Tlie wound was left 
to heal by granulations. Seetion of the excised tumour showed nial'i^naut 
glandular epithelium invading bone. 

In March, 1927, the patient presented himself once more with a perineal 
tumour at the site of the former operations. His general health was satis- 
factory ; he had not lost weight ; his chest was normal ; a small* ventral 
hernia was found at the site of the colostomy. The lower border of the li\-cr 
was just palpable, and ^Yas smooth and regular, but apart from this revealed 
no abnormality. To the left of the broad supjrle pei'ineal scar a tiuuour 
bulged into the perineum and extended laterally to the ischium, sipreriorly 
to the remaining portion of the sacrum, and inferiorly to within 1?. in. of the 
anus. The tumour felt hard ; it was narrorvly attached to the lorver end of 
the sacrum, but the skin was freely movable over it. The wall of the rectum 
was normal, and not at all adherent to the postrectal mass. 

As a preliminary to a further attempt at excision, the left internal iliac 
artery was ligatured by the transperitoneal route, after which the patient was 
placed in the left lateral position and a curved incision S.l in. long was made, 
commencing over the 2nd piece of the sacrum and extending downwards along 
the left natal cleft well to the inner side of the tumour, ending about 1 in. 
in front of and to the left of the anus. A large flap of skin and sub- 
cutaneous tissue M'as dissected outwards over the left buttock. The unclcr- 
l3nng lobulated tumour was found attached to the divided sacrum and passing 
downwards and outwards along the great sacrosciatic ligament as far as the 
ischium. It was firmly bound to the ligament, but the ischium was not 
implicated. The mass extended outwards into the substance of the gluteus 
maximus muscle for about in. The inner border and lower edge of the 
tumour "Was sharpl)’’ defined and appeared to be definitel.v encapsulated ; so 
also Avas the deep aspect. The tumour Avas dissected from the great sacro- 
sciatic ligament and a portion of this structure remoA'ed AAUth it. The mass 
Avas then freed on its outer side together Avith the adherent muscle. Above, 
the tumour Avas so firmlj'’ incorporated AA’ith the 3rd portion of the sacrum 
that this Avas e.xcised AAoth it. Further intramedullary si^read of the groAvth 
into the 2nd piece of the sacrum Arms curetted and cauterized Avith pure 
carbolic acid. During the first stage of the operation, Avhen the abdomen Avas 
opened, the abdominal organs Avere examined, but no evidence of spread Avas 
discoA^ered. During the second stage of the operation the fact AA’as confirmed 
that the rectum and perirectal connective tissue Avere completely free and 
normal to all appearances. On recoAmry from the operation the patient Avas 
giAmn a course of deep X rays. 

Tavo months later the patient came to report the presence of a tender 
SAA-elling at the left side of the loAver end of the sacrum, Avhich he attributed 
to a fall, but no tumour could be seen or felt. 

In December, 1927, he returned once more, this time Avith obvious signs 
of recurrence. Attached to the loAver end of the 2nd piece of the sacrum 
AA'as a hard mass about the size of a AAmlnut, AA’hich AA'as slightly mobile on the 
sacrum. Painful bonj^ crepitus could be elicited. X-raA' examination showed 
a small ossifjdng groAvth in the region of the loAver portion of the 2nd piece 
of the sacrum. This bonj’^ tumour, coA'cred b}^ an adA-entitious bursa, Avas 
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awav from the left extremity of the 2ncl piece of the sacrum. An extension 
of the m-OA\-th into the sacrum was curetted and caiiterr/.cd with tlic actual 
cautery! The mucous membrane of tlic rectum was still normal, and the 

bowelwall was quite free from the growth. 

P,\TnoLOGY. — The macroscopic characters of tlic large kidney-shaped 
tumour removed at operation in March. 1927. arc ^ycll shown in Fig. 4oS. 
The tissue was verv hard, hut could be cut with a knife, lilanj fiagments of 
bone were visible on the cut surface. The ]mrtions removed for embedding 
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Fig. 458. — Tlie tumour removed at the operation in March, 1927, has been opened 
up to sho'v the extensive ossification found in all regions of the tumour. Xote apparent 
encapsulation. A, Portion of great sacrosciatic ligament ; B, Invasion of 3rd piece of 
sacrum ; c. Gluteus maximus. 

and sectioning required decalcification. On microscopic examination the 
tumour was found to be an adenocarcinoma, deri\-ed from mucus-secreting 
columnar epithelium, the supporting stroma of which has undergone extensive 
calcification. Some of the cancer cells are seen to line cystic spaces containing 
mucus and cellular debris (Fig. 459). Others are packed as solid columns 
of cells. Although to the naked eye the tumour appears to be eni'eloped 
by a compact capsule of fibrous tissue, this is seen on microscopic examina- 
tion also to be infiltrated by malignant glands. The tumour has all the 
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ap]Jearances of a secondary deposit of a cancer of the large intestine. It 
lias no direct connection with the rectum, and is only narrowlv attached 
to the sacrum. 

The bone is found only in the stroma, and particularly at the periplien- 
of the tumour mass. Here the scanty stroma is almost completely coinpo.sed 
of lamella; of compact bone. In other regions, and far removed from the 
adherent sacral fragment of bone, the stroma consists of a loose cellular con- 
nective tissue in the centre of which are spicules of bone. Two types of 
ossification are to be distinguished in the stroma of the tumour. The com- 
monest is ossification occurring within appai'ently healtliy connective tissue 



Fig. 459. — ^The columinir epithelium is here arranged to form glands and cystic spaces, 
some of which contain mucus and cellular d6bris. An irregular fragment of bone is scon 
to have developed in the loose stroma, exemplifying ossidcation of living connective tis.suc. 

( X 75.) 

and not associated with necrosis or calcification. In the other type, exem- 
plified only in one or two places, ossification is taking place within a necrotic 
cellular mass which prernously has undergone calcification. 

Commentary. — In view of the information gained by a study of the 
history of this patient, we have concluded that the so-called adenoma removed 
from the rectum five years previously must have been an early cancer, and 
that the post-rectal tumour which subsequently developed and recurred so 
persistently was a metastasis from this unrecognized rectal cancer. 

Perineal secondary deposits of carcinoma of the rectum arc comparati\’ely 
rare, bi:t here we have a tumour of large size growing in muscle and con- 
nective tissue and surrounded b}’^ a thick capsule of fibrous tissue recurring 
repeatedly, without undermining the patient’s general health and without 
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apparently any distant dissemination. The very rare feature of ossification 
mav perli'aps be accounted for by tlie fact that the edge of the tumour was 
attached to the saeruin. Tire main mass, however, was quite distinct from 
tlie sacrum and separated by a fibrous capsule, ai\d active ossification was 
observed in regions of the perineal tumour several inches distant from the 
sacriun. New bone was activ’cly growing in the stroma of the tumour, and 
both the tvpes of ossification which Nieiiolson has described were recognized — 
nainelv. ossification within necrotic and calcified tissue, and ossification pro- 
ceeding in healthy connective tissue unjircccdcd by necrosis and calcification. 
The latter type, comparable to jjhysiological ossification in membrane, was 
the connnoncst type observed. AVc arc indebted to Sir Charles Gordon-AVatson 
for permission to report this case. 

Note by Sir Charles Gordox-Watsox. — This case jircscnts several 
remarkable features. It seems fairly certain that the jiapilloma removed 
in 1922 was an early carcinoma, and that a fragment was implanted in 
the tissues of the perineum and this slowly developed. The removal of 
the coccyx was the probable factor in the release of osteoblasts and the 
formation of an ossifying tumour. 

It is the only case that I have met with in which recurrence occurred 
in the perirectal tissues without involvement of the bowel wall. In the light 
of subsequent events a colostomy was unnecessary, although at the time of 
the recurrence it seemed certain that the rectum would have to be excised 
with the tumour. It is still possible that the colostomy may be closed if 
further recurrence is avoided. 

.-Another interesting feature in the case is the fact that more than half 
the sacrum has been removed without upsetting the sacral ple.xus or giving 
rise to any peripheral-nerve symptoms. 
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SOME NOTES ON CARCINOMA OF THE PROSTATE: 
INCLUDING EVIDENCE OF AN INTRASPINOUS ROUTE 
OF DISSEMINATION. 

By O. W. ROBERTS, 

ASSISTANT MEDICAI, SUPERINTENDENT AT ST. CILEs’ HOSPITAL, CAMBERWELL. 

Carcinoma of the prostate sliares ivith malignant disease of the tliyroid, sujira- 
renal tissue, and breast the power of giving rise to unexpected and puzzling 
clinical pictures as a result of distant dissemination. Distant metastases mav 
be the first sign noticeable both to the patient and to the surgeon, and the 
possible presence of these metastases and their subsequent histoiy often 
influence detrimentally the surgical treatment. If, for instance, the route of 
dissemination and the more frequent sites of metastases coidd he proved to 
be constant in these malignant gi-oii-ths, treatment of the disease would he 
more thorough and a better prognosis would therefore result. The work of 
Sampson Handley and others on carcinoma of the breast has greatly altered 
the operative and after-treatment of patients suffering from this condition 
and has given most encouraging results. 

The object of these notes is to give, after a few introductory remarks, 
a brief report of three cases of carcinoma of the prostate to illustrate work 
of wiiicli it is iioped a more detailed report will be published later. It is 
suggested that, in accordance with the evidence giA cn beloAv, there is, in 
addition to the other routes, an important intraspinous path of dissemination, 
and it is hoped that further work will seiwe to strengthen this theory and 
possibly assist in the diagnosis and treatment of these cases. 

CLINICAL AND HISTOLOGICAL CONSIDERATIONS. 

It is not proposed to consider these aspects of the subject in detail. 

Clinical. — Carcinoma of the prostate can be divided into three classes : 
(1) Cases in which prostatic sjmiptoms predominate, viz., urinary obstruction, 
disturbance of micturition, or hematuria ; (2) Cases in which pelvic and sacral 
nerve pain predominate, in many of these urinary symptoms are also present ; 
(3) Cases in which distant dissemination of the growth gives rise to symptoms. 
In Class 3 the clinical picture may be very variable : pathological fractures ; 
osteoplastic growths of the skull, ribs, or clavicle ; pleural irritation ; signs 
of pressure on the central nenmus system ; or a profound ana;mia almost 
of the pernicious tj’’pe, may dominate the clinical picture ; and, while the 
presence of a neoplasm is diagnosed, its origin may remain obscure until the 
autops}’’ has been performed. In Classes 1 and 2 a routine pelvic examina- 
tion is usually sufficient to make the diagnosis clear ; in Class 3 a rectal 
e.xamination is often indecisive, although the inguinal glands, as in the other 
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classes mav be siicgestive. Post-mortem examinations suggest that in 
Class 1 dissemination is not marked in many cases and involves chiefly the 
local h-mph drainage ; in Class 2 there is usually widespread dissemination 
in the’ pelvic tissues, and the pelvic bones may be extensively involved ; in 
Class 3 the dissemination is often unbelie^'ably widespread. Apart from 
widespread metastases and renal complications it appears that patients with 
this condition mav live much longer than those with other forms of carcinoma. 

Histology. Examination of the primary and secondary gi'owths has been 

carried out. and it is not proposed to discuss microscopic findings in any detail 
in this contribution. It is, however, interesting to note that the cells from 
a carcinoma of the prostate may exhibit a ^•cry marked dcgi-ec of poly- 
morphism ; and this is especially well marked in the distant metastases. The 
cells growing in loose connective tissue may simulate a round-cell sarcoma 
and an error of diagnosis result ; but if careful search be made in the section, 
the epithelial nature of the cells can usually be discovered, especially in parts 
where the connective tissue is more dense. Pelvic lymph-gland deposits 
often show in the same gland the marked change in cell form and meta- 
morphosis from a definite adenocarcinoma to a more primiti\'c cell form 
resembling the sarcomata. The cytoplasm alters in quantity and in staining 
qualities, while the nucleus remains unchanged or may appear to become 
more distinct, perhaps on account of the contrast with the altered cj'toplasm. 
The grading of these groudhs in terms of malignancy becomes extremely 
difficult and uncertain because of this polymorphism ; the prostatic gi’owth 
may show well-differentiated epithelial cells which on Broders’ classification 
would be placed in Grade 1, while the pelvic glands from such a case often 
show cells which would ha\'c to be classed as Grade .3 or Grade 4. Hence 
any prognosis based on the t}qre of cell taken only from the prostatic growth 
would be unjustified. In nodules in the liver and some other organs there 
appears to be very little reaction apart from pressure changes in the neigh- 
bouring tissues. The cells in many cases appear to grow along the larger 
tissue and lymph sjraces, and do not appear to have such active infiltrating 
properties as the malignant cells seen, e.g., in carcinoma of the breast. 

BEPORT OF CASES. 

Case 1. — ^AV. T. B., age 57, admitted for ‘general debility and nephritis’. He 
gave a historj’ of a painless swelling in the middle of the left clavicle which was 
first noticed two years prertous to admission, and which had gradually increased 
in size. Tliere had been slight frequency of micturition for some months. Five 
months before admission he had a ‘breakdown in health" which he attributed to 
influenza ; at that time he felt extremely weak and beeame exhausted on the least 
exertion. He also noticed that his eyelids became ‘swollen’ and for some weeks 
had been treated as a case of nephritis, although his blood-urea was onlv 27 mgrni. 
per 100 c.c. and no albumin was found in the urine. Seven weeks before admission 
he felt himself getting much weaker and developed a troublesome cough. On 
admission he was found to he verj- anaemic ; the head appeared to be somewhat 
cnlarpd : and both eyes showed slight proptosis and chemosis. There was a skin 
nodule about the size of a large pea in the forehead suggestive of a fibrosarcoma ; 
small nodules were also present on the chest. About the middle of the left clavicle 
icre was an irregular swelling about the size of a large walnut, which involved the 
rictures at the root of the neck. The left inguinal glands were enlarged and 
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^ony hard on palpation, uhile a rectal examination indicated a malignant pro.t-de 
He graduaUy became rvorse, and died five weeks later. The diagnosis had been 
confirmed by exammation of a section of the excised nodule from the forcl ea 
(T - 4Gof ostcoidastic new -wow 


PosT-5ioiiTEJi Findings. — 

Head. ^The vault of the skull showed osteoplastic deposits of fTonih (Fi« lOl 1 
espcciaUy marked in the frontal region. In the fioor of the anterio? fossa them were 
metastases invoKdng both the orbital plates and the overlying dura ; in the left 
middle fossa there was also a large secondarj' tumour involving the temporal bone 
and the dura ; no grondh was observed in the posterior fossa, and the brain was 
markedl}’ oedematous but showed no infiltration from the dura. 



Fig. 4C0 . — Case 1, Clavicle. Also shows a pathological fracture through the growth ; this occurred 
two days before the X-ray exaroination while the patient was reaching over hi? locker. 


Chest . — There was a large nodule apparently arising from the fifth rib on the 
left side, the overlying pleura being involved and adhesions present along the 
posterior border of the left lung. The left clavicle was also involved, the growtli 
extending from its posterior attachment to near the sternal end, and involving the 
tissues in the root of the neck. 

Abdomen . — The intestines were distended and the pelvic colon was bound down 
to the prostatic region ; several nodules were present on the surface of the liver. 
Both kidneys showed chronic nephritic changes ; the bladder was trabeculatcd, and 
the prostate appeared macroscopicallj' to be infiltrated with a scirrhous carcinoma. 
The lymph glands along the right internal and common iliac vessels rvcrc enlarged, 
hard, and nodular, and were connected by cords of invaded Ijunphatic vessels ; the 
left inguinal glands and the external iliac group were also involved. 
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nrfore iiroccciKii" fiirllicr. it is impoHniit to note Hie involvement ot 
(,) Z tim tlie'lert elsvieie, (H) the Icit r.rtl, rib, (4) the .b.iominnl 
lynipli drainage, macroscopieally limited to the pcUic \esscls. 



Fig. 401 . — Case 1. VntiU of skull sliotving c.\tensive nietastcee?. 


Case 2. — A. M., age 08, admitted for ’debility and (’?) aneurysm'. .-Vpart from 
a history of gonorrhoeal infection fifty years previously, he had been quite well until 
two months before admission, when he developed left-sided pleuri.sy, wliich ivas 
followed by constant pain, aggravated by movements, and situated over the sternum, 
left side of thorax, and back. Tlie patient appeared frail : there was a swelling 
in the inid-.sternum at the level of the third costal cartilage, soft in consistency, 
having no thrill, no bruit, and being clinically either a gumma or a neoplasm. He 
complained of marked general weakness, and while being X-rayed sustained a 
pathological fracture involving the middle of the right femur. Four weeks later 
he sustained a similar fracture invoh’ing the lower end of the left tibia just above 
the ankle. The size of the swelling increased steadily and the pains increased in 
intensity until death, which occurred eight weeks after admission. 

PosT-MonTEJi Findings. — In the head, neck, and thjToid nothing abnormal was 
discovered. 

Chest.— -A large tumour mass involved the anterior mediastinum, the sternum, 
together with the overlying skin. Both lungs were covered with adhesions, and 
there was a deposit in the hilum of the left lung around the lower bronchus. A 
large deposit was present on the right side, apparently , invoh’ing the sides of the 
bodies of the 2nd, 3rd, and 4th dorsal vertebra;. On the left side there w’as a deposit 
ln^olvIng the posterior part of the fourth rib and the overlying pleura. 
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Abdomen. Several nodules -with umbilicatcd centres were seen to be silu-iled 
on the surface of the liver. There was an aberrant renal artery on cither 'side 
arising from near the bifurcation of the aorta, and passing behind the ureter to 
the lower pole of the kidney. Apart from a small nodule on the surfaee of the 
Tight kidney, both kidneys and ureter appeared to be normal. The left suprarenal 
cortex- was enlarged, and on section this appeared to be due to two nodules of 
groTrth involving the medulla. The para-aortic lymph glands to the level of the reinl 
vessels were enlarged and hard. The bladder showed little abnormality; but 
situated in the middle lobe of the prostate there was a nodule which was surrounded 
by dense fibrous tissue ; macroseopically this appeared to be an adenoma, but 
microscopically the cells were seen to be definitely of a malignant infdtrating tvpe. 
So far as could be seen the pelvic tissues appeared to be normal. ° ‘ 



Fig. 4G2.-^Pelvic bones of a case of carcinoma of tho prostate. Post-mortem examination 

refused by relatives. 


The outstanding features were, therefore, the invoh-ement of (1) tlie upper 
dorsal vertebra;, (2) the fourth left rib — together ivith tlic absence of any 
involvement of the abdominal lymph-vessels above the level of the 2ud 
lumbar vertebra. 

A study of these cases, together with others of a similar nature showing 
invoh-ement of tlie skull and upper dorsal region, suggested the possibility of 
a constant path of dissemination from the primary growth in the prostate. 
On theoretical considerations the spinal canal was regarded as a possible 
route, and it w-as further indicated by the widespread invoh-ement of the 
pelvic bones sometimes seen in these eases (Fig- 462 ). It u-as thcrcfoic 
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decided to examine tlie spinal colnmu in all cases in future, and the following 
autopsy serves to support the contention. 

„ „ Q p j,„(; c9. was admitted with the diagnosis of antcmia, marked 

asthen^a^" and li'fcmaturia. Eighteen months previously he had been treated at a 
general hospital for retention of urine due to carcinoma. He complained of weak- 
ness deafness, and dilTiciiIty of micturition. On examination there were hard 
crlands in both rToins. and per rectum a fixed infiltrating pelvic groudh could be 
felt Four weeks after admission he complained of vague pains m the abdomen and 
left side of the thorax, especially marked over the fourth rib. This was followed a 
few weeks later by pain in the left arm, the hack, and both legs : and at this time 
small hard glands' could be felt in the right posterior triangle of the neck. He 
steadily declfned, and died five months after admission. 

Post-jioute.u Fixdixgs. — 

jlcad. The vault of the skull showed no evidence of involvement : in the left 

anterior fossa, however, there was a nodule which involved the roof of the orbit, 
while both middle fossx were involved in deposits which had penetrated the dura, 
and in addition both tcmjioral bones 
were extensively infiltrated (Fig. 4G;i.) 

Tile posterior fossa was clear and the 
brain apparently normal. The anterior 
ligaments of the bodies of the -tth and 
Gth cerHcal vertebra: were also in- 
volved by small plaques of growth. 

Chest. — .A. large metastasis was 
situated on the left clavicle near its 
scapular attachment and extending 
backivards over the first rib. Further 
deposits involved the posterior ends of 
the fourth and seventh left ribs, and 
the overlying pleura was also invaded. 

Tiro hard irregular enlarged lymph 
glands were present on the left side 
of the aorta at the level of the 4th 
and 5th dorsal vertebne, and hmiph 
cords could he seen running from the 
rib deposits to these glands. The 
thoracic duct appeared to be quite 
normal up to the 'root of the neck. Dense pleural adhesions were situated on 
the base of the right lung, and both lungs were studded on the visceral pleural 
surface vrith small, flat plaques of growth which macroscopically did not appear 
to invade the underlying tissue. 

Abdomen . — The whole of the ^^sce^al peritoneum of the small intestines and 
the colon was studded with little nodules about the size of a large pea, irregular 
in shape and stony hard. The pehds was filled with a tumour mass which extended 
laterally from the prostate and involved both ureters, which were verj' much dilated. 
The right kidney showed a pehic tjqje of hydronephrosis, while the left kidney 
showed hydronephrosis and also pyelonephritis. Tlie bladder wall was much thick- 
ened, and small papilliform nodules were present in the base over the prostate. The 
hinph glands along the iliac I’essels and aorta were all involved as far up as the 
renal vessels, some of them being as large as a bean ; the lymph-vessels could be 
seen quite distinctly, and in parts formed an almost complete hard encasing network 
around the aorta. There appeared to be no spread from the aortic Ijnnph-vessels 
0 he anterior ligaments of the vertebra: posteriorly, and the aorta and aecompanv- 
Ijmiph casing could be dissected quite freely from the underhiinr 
the • ^1 lamina; with the ligaments were removed in one piece from 

to the lower lumbar region, and at once plaques of growth were seen 

ne the lehole length of the Iigamenta subjlam and the intraspinous surface of 



Fig, 403 . — Case 3. Left temporal bone* 
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ihc lamimc (Fig. 404). Both the dura mater and its contents, and the nostcrior 
common ligament, appeared to he normal. ‘ 

The surprising feature was the almost continuous direct spread of <frowth on 
the intraspinal surface of the dorsal wall of the .spinal canal from the sacral to the 
cervical region ; whereas the abdominal lymph spread had extended only as far 

as the upper lumbar region.' It is 
interesting to note that the Ihnracie 
duct iffls uninvoivcd throughout its 
thoracic course. Histological section of 
the temporal hone showed marked 
invasion by carcinoma cells of the 
same type as those found in the pclvie 
lymph glands and prostate. A section 
of the lamina in the ujjpcr dorsal 
region also showed columns of carci- 
noma cells in the tissue spaces of the 
connective tissue of the ligaments amt 
periosteum of the lamina; ; and some 
of these columns appeared to he sur- 
rounded by a layer of endothelial 
cells suggesting lymph-vessels ; others 
appeared to lie in close contact with 
the connective-tissue fibres and cells. 
The spinous process and lamina were 
also extensively involved. 

SUGGESTION AS TO THE PATHS 
OF SPREAD OF CARCINOMA OF 
THE PROSTATE. 

Dlalignant growtlis may spread 
to other parts of tlie body by way 
of the blood-vessels, the lynprh- 
vessels, the serous cavities, or hy 
local infiltration. It is undecided 
if the blood-vessels play any im- 
portant role in the spread of 
carcinoma of the prostate. The 
lower-limb deposits in Cfl.9c 2 were 
unfortunately not examined with 
sufficient care to be of scientific 
value ; but the localization of the 
Fig. 404 . — Case .3. Lateral view of dorsal femoral growth in the middle of 

spinal lamir.ie. together with the absence 

of X-ray changes in the upper end, suggest that the path of spread ma_\ 
have been along the lymph-vessels accompanying the nutrient alter \ ant 
nerves. Infiltration of local tissues plays an important part in tic pe\ic 
symptoms in these cases, and does not differ from infiltration m ot lei 
forms of new growth. Siiread along the normal abdominal lymp i ciaiudgc 
of the pelvic organs occurs probably in all cases. The cells from t le pi os <i c 
appear to prefer to travel in the direction of the h^mph current, anc m 
cases do not pass beyond the upper abdominal glands ; in one case (no 
here rejiorted), however, all the para-arterial glands up to the loot o ic nee 
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formed a beautiful cliaiu diminishing in size from below upwards. tVliethcr 
this Ivniph spread is mainly by permeation or partly by lymph emboli cannot 
be st.Aed at present. The transcoelomic spread occurs iu some cases, and 
then the peritoneum may be studded with nodules, wlule those found on tiic 
surface of the liver may' also result from this mode of spread. In autopsies 
where the pleura; have been found to be studded with plaques, metastases 
in ribs or vertebra; involving the overlying plc\n-a have also been present. 

It is sus^ested. then, that another route plays at least an important (and 
perhaps the^nosl important) role in the distant dissemination of malignant 
cells from the prostate. This path consists of the lymphatic vessels and 
tissue spaces of the spinal lamina; with their associated ligaments. Sfruetur- 
allv the liiramenta subflava consist of clastic tissue fibres with a network of 
Iviiiph spaces both between and on the surface of the fibres of which they 
are composed : also the interspinous ligaments have loose connective tissue 
between the fibrous framework. The path by wliich the cells reach the 
spinal canal is at present unknown, but in a recent post-mortem e.vamination 
two likely pathways were noted. One path is by the lymph drainage of 
the prostate to the sacral lymph glands ; these glands lie near the anterior 
sacral foramina and, in this patient, were found to be extensively invaded. 
It is possible that permeation of lymph-vessels by the carcinomatous cells 
may obstruct the lymph (low from the sacral glands to the iliac and para- 
aortic vessels and lead to an increase of flow through the vessels linking up 
the intraspinal with the intra-abdominal lymph-vessels. Along this path the 
malignant cell would be able to grow and permeation or emboli occur easily. 
The other path noted Avas the loose connective tissue lying on the surface of 
the levator ani and coccygeus muscles ; a tongue of new gi-owth Avas found 
passing from the prostate toAA-ards the anterior sacral foramina in this tissue. 
Histologically the groAAth appeared to be due to infiltration of loose tissue 
rather than to a lymphatic permeation, but further sections are necessary to 
decide this question. The pelvic nciwcs appeared to be free from inA'asion, as 
did also the blood-A'essels. By this intraspinous route rapid dissemination to 
distant jDarts of the body is feasible. The A'crtcbra;, ribs, and skull are 
accessible to the im’ading cells, and the inA'oh'cmcnt of the bone-marroAV of 
these bones may account for the extreme anaemia and asthenia of patients 
in Avhom there are such Avidespread metastases. Theoretically one Avould 
expect changes in the hniiph-flow in the upper dorsal region, since the main 
lymph-A'essel and its branches are in this region subject to the suction action 
of the respiratory moA'ements of the thorax and of the negatiA'e pressure in 
the great A'eins. Li this Avay permeation of A-essels in the upper dorsal region, 
especially of the left side, AA’ould be explained. 

the BEABING of the PATHS OF DISSEMINATION ON DIAGNOSIS, 
PROGNOSIS, AND TREATMENT. 

Any remarks on this aspect of carcinoma of the prostate are pureh- 
theoretical at present. 

Diagxosis. — A s a rule cases in which prostatic or pelvic symptoms ijre- 
oniinate offer no dilfieulty. In cases A\-here there are distant metastases. 
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liowever, the clinical picture is frequently very puzzling, and lienee diagnosis is 
often incorrect. It is suggested that in this group a careful historv cliciliiiff 
such symptoms as backache, vague pains in the limbs, and chest symptom^, 
together with an examination of the spine including a complete X-ray c.xani- 
ination of the dorsal and lumbar vertebrae, as well as of the jich-is, niav 
also assist in the diagnosis. 

Prognosis. — Generally speaking the prognosis of carcinoma of the prostate 
depends on the type of carcinoma cell and on the condition of tiie kidneys. 
Tlie majority of cases die as a result of renal failure or of renal infection. A 
rapidly infiltrating cell maj' (as in a case recently seen) involve the rcctiiin 
and p&itoneum and lead to a rapidly fatal peritonitis. ^Yith good renal 
function and a slow local dissemination the prognosis depends on tlie presence 
or absence of distant metastases and the consequent ini'olveinent of tltc 
blood-forming organs. It is suggested that if involvement of the spinal 
laminae is present the dissemination will be extremely widespread and the 
prognosis correspondingly unfavourable. 

Treatment. — In the great majority of cases surgical treatment consists 
in dealing with urinary obstruction, haematuria, or infection — ^radical treat- 
ment being of no avail. Radium inserted into the prostate, prostatic punch 
or diathermy operations, and permanent cystostomy all have their advo- 
cates. From such treatment benefit is frequently derived for many months 
and even for years in the more slowly-grorving types. If, as suggested, the 
mtraspinous path is an important one in dissemination, then the question 
of deep X-ray therapy or other means of blocking the spinal lymph flow may 
be considered, and deep radiation of the dorsal and lumbar vertebral may 
at least delay, if not prevent, the development of diffuse carcinomatosis. 

CONCLUSION. 

Tlie suggestion is advanced that there is an intraspinous pathway con- 
sisting of the spinal laminae with their ligaments and the lymph spaces 
connected with these structures, which plmjs a very important role in the 
dissemination of carcinoma of the prostate, and which can account for tlie 
widespread metastases that are not infrequently seen in the upper part of 
tlie body in many of these cases. 
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SPECIAL ARTICLES 
ON SURGICAL TECHNIQUE. 


DIATHERMY OPERATIONS FOR CANCER OF THE TONGUE. 

By -SV. DOUGLAS HARMER, 

SrRGEON' TO THE THROAT OErAnTStEXT OF ST. IIARTIIOLOMEW’S IIOSPITAI.. EOKDOX. 

Ix England, the first operation by surgical diathermy was performed in the 
Throat Department at St. Bartholomew's Hospital hy Professor Xagelschmidt, 
at the im-itation of the late Dr. Lewis Jones, in 1010. A vascular nrcvus 
of the tongue wJiich liad hied freely on many oeeasions was treated. The 
onlookers were much impressed hy the simplicit>' of tlic operation and by 
the absence of bleeding. The mctliod has been employed constantly since 
that time for the treatment of malignant ulcers affecting the mucous mem- 
branes of the upper air-passages. At fii-st very few surgeons were interested 
in it. but of recent years the method has become much more popular both 
in this country and throughout the world. An enormous number of papers 
have been Avritten, and tliose who arc interested in the subject should consult 
the books m-itten by Cumherhatch^ and Wyeth,- The former gives admirable 
descriptions of the different instruments that have been invented, explains 
in detail the theories of the currents that are used, and clearly lays down 
rules for the treatment of r'arious surgical conditions. AVyeth's work also 
contains many new ideas, which have resulted from careful research in many 
hospitals in America. These books also contain r-ery full references to the 
papers of surgeons in all parts of the world. 

Shortly speaking, diathenny is produced by a current which oscillates 
250,000 to 1,000,000 or more times per second. It generates intense beat 
trh/i!?! the tissues and thus coagulates them. If properly applied it is a 
perfectly safe treatment and produces no general shock^ — in fact, the nerves 
and muscles do not react to this type of current. Any form of tissue can 
be destroyed locally rvithout damage to suri'ounding parts, and practically 
without loss of blood. The operations can be completed in a shorter time 
than with the older methods ; there need be no handling of tissues. After- 
wards there is rarely any shock ; as a rule the temperature is onlv slightlv 
raised. The absence of jDain after this treatment is remarkable ondng to the 
paralysis of the sensory nerves, and as a rule the patients are able to swallow 
easily rrithin a very short time. 

Diathermy is an admirable method of treating cancers of the mucous 
membranes in any part of the upper air-passages, particularly those that are 
VOL. XV.— xo, 60 . 42 
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easily accessible, such as carcinoma of the tongue. This disease in its nvimarv 
form is sometimes a very local condition, but it is often difficult to decide 
how much of the tongue should be removed in order completely to eradicate 
it. Generally speaking, the growtiis are very malignant, fliey tend to 
disseminate in the glands of the neck early ; even small innocent- lookiiw 
warts may grow u'ith great rapidity. 

Years ago I was asked to visit a lunatic asylum and there to examine 
a doctor who had a small growth on the tongue. There seemed no doubt 
that this was an innocent papilloma with a smooth surface, about a quarter 
of an inch in diameter, and a fairly thin definite pedicle. As he ivas a ravimr 
lunatic and did not complain of his tongue, it was decided that the ivait 
should not be removed. Six months later the growth had involved half of 
the tongue, and there were massive glands on both sides of the neck, with 
fungations through the skin at two places. 

On the other hand, occasionally one meets with cases in which after free 
removal of the primary growth by some simple operation there is never aiiv 
recurrence either locally or in the neck. It is therefore very difficult to 
ghm a prognosis in a case of cancer of the tongue. Certainly the size and 
appearance of the primary growth is no guide. In all these ulcers there is 
a virulent poison — possibly an ultra-microscopic organism — which is con- 
stantly exuded from their surface and doubtless is present in great quantity 
in every part of tlie mouth. There can be little doubt that when these ulcers 
are removed with the knife this poison enters the blood-vessels and lymphatics 
and so reinfects the wound. This is the principal cause of the recurrences 
that are so frequent. 

Theoretically diathermy is a better treatment than the knife because it 
produces such intense heat that the poison is thoroughly sterilized. lilore- 
over, if care is taken, the whole growth can be completely destroyed by a 
bloodless operation, so that the vessels and lymphatics are never infected. 
To obtain good results it is most important to take stringent precautions 
against sepsis. In e^'ery case septic teeth should be removed before the 
operation. When the ulcer of the tongue is foul, it should be completely 
coagulated and dried before anj^ attempt is made to remove it. 

Anaesthetic. — Except for the treatment of small localized growths, 
general anaesthesia is advisable, and chloroform and oxygen, or preferably 
gas-oxygen-chloroform mixture, should be given. Ether must never ])e used 
for fear of burning. With local anaesthetics the patient must be warned of 
the danger of moving, which may easily result in sparking and burning 
of normal parts. 

Preliminary Laryngotomy is rarely necessary, and onl}' when operating 
on gro'wths at the back of the tongue, so as to prevent the danger of inhala- 
tion pneumonia. As a rule this difficult}’^ can be overcome by intratracheal 
anaesthesia with chloroform. 

Preliminary Ligature of the lingual or external carotid arteries is also 
rarely needed. When the growth is localized in the anterior two-thirds of 
the tongue I prefer to ligature the lingual artery in the floor of the mouth 
after excision of the disease. When treating a growth on the dorsum far 
back, the vessel need not be ligatured unless the disease extends very deep \ 
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into the submaxillarv region, and in sucli a ease preliminary ligature of the 
external carotid and of the lingual and facial should be performed. 


METHODS THAT CAN BE EMPLOYED. 


Ful^uration.— For fulguration a single needle electrode is best. Thick 
sparks are more effective than thin ones. The tissue on -which they fall is 
quickly coagulated, and as the sparks continue to play on the coagulated 
tissue it is deprived of -water and is converted into a shrunken dry mass. 
■\Vith this form of treatment the heat docs not penetrate to the deeper tissues 
more than a few millimetres, and therefore it is in no sense a true diathermy. 
Fulguration is suitable for the treatment of patches of superficial leukoplakia, 
especially those which ha^-e suspicious sores or a slightly warty surface. In 
such cases it is quite unnecessary to destro}* the deeper tissues. In fact it 
is doubtful whether removal of larger portions of the tongue has any effect 
in stopping the progress of this disease. In cases of leukoplakia it is important 
to destrov the superficial ulcers as early as possible and to repeat this as 
often as is necessary by local coagulation. With this treatment it may be 
possible to prevent any serious spread of the disease for many years. The 
worst case that I have ever seen of tin's tj.’pe was a man who had had leuko- 
plakia for many years. At the age of G3 he began to develop suspicious 
sores, which were easily cured by fulguration. The treatment had to be 
applied frequently, and after twelve years a small gland had to be removed 
from the submental region. This was found to be infected both by tubercle 
and carcinoma. Eventually, sixteen years after the fii-st treatment, metastascs 
appeared on both sides of the neck and he succumbed very quickly. 

CoajgulaQon. — ^The electrode may be a narrow disc or button (see 
Fig. 46S), or a single needle or a group of needles. When a strong current 
is used the tissue in close A'icinity with the electrode is coagulated in a very 
few seconds and is rapidly dried and rendered non-conductive. Sparks then 
appear, and true diathermy ceases. If, on the other hand, a -weak current 
is used, the tissue coagulates more slo-ndy, drying is delayed, and there is 
time for the tissue at greater depth to become hot befoi-e sparks appear. 
Thus, in operating under a local anmsthetic the heat and pain that are 
experienced by the patient may be felt along the neck as low as the claricles, 
although there is no sensation in the tongue. It is possible that this heat- 
ing tlu’ough of the tissues is parth- responsible for the good results that 
have been obtained by diathermy. 

Coagulation is suitable for the smaller ulcers which originate either on 
the tongue or on the floor of the mouth. Twelve years ago I treated an 
ulcer which involved the side of the tongue, the floor of the mouth, and the 


inner aspect of the lower jaw, extending from the fnenum li in. backwards, 
by local coagulation. Six weeks later the rdeer had healed, but there was 
still indefinite induration in part of the scar, and a second treatment was 
given. The wound then healed soundly, and the patient has remained per- 
fectly well since. He has a freely movable tongue and speaks naturally. In 
this and other similar cases the growth has been successfully destroyed by 
local coagulation, and practicalh^ no deformity of the tongue has resulted. 
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^Moreover, at no jicriocl 
have the glands of the 
neck required treatment 
[Figs. 405, 460). But tliis 
method is only ajqdicahic 
to early growtiis in tlie 
primary stage. 

CoagulaUon followed 
by Excision.— Tin's was the 
method that I employed 
formerly in most of the 
cases where there was anv 
doubt as to the extent 
of the involvement of the 
tongue. Using the button 
electrode the ulcer is com- 
pletely destroyed, and tlicn 
witli the diathermy knife 
the adjacent part of the 
tongue is freely excised. 
The method has given good 
results, but has now been 
abandoned in favour of tlic 
folloM'ing {Figs. 407-409): — 


Circumvallation. — ^This 
treatment was first advo- 
cated bj’' Howard Kelly. 
A fine needle is used to co- 
agulate the healthy tissues 
around the growth so as 
to isolate it completely. 
When half the tongue is to 
be removed the needle is 
passed right through from 
the dorsum to the lower 
surface, and by repeated 
punctures the affected part 
is completely isolated, the 
vessels and lymphatics being 
sealed. Using the same 
needle and current, the 
idcer is then completely 
coagulated so as to sterilize 
its secretion. A^fith a dia- 
thermy knife the affected 
parts are then excised. 
Lastly, the wound surface 




Tig. 465. — Tlie patient received two treatments with 
diathermy. A, Ulcer of floor of mouth. 
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is seared by fulguration. Tliis is probably the best method that can he 
adopted for the more serious forms of disease, and it is also the safest way 
of removing a fi’agment for microscopical section. 

The ‘Arc Operation’ (Cutting with the Endotherm Knife) .—The idea of 
utilizing high-frequency current for the purpose of cutting the tissues oriciu- 
ated with de Forest. Currents which are specially suitable for this puriJosc 
are now largely used by Wyeth, Kelly, and Anderson. A needle or narroir 
blade is used as the active electrode. When it makes contact with tlic 
tissues a minute arc appears which surrounds the electrode when the latter 
is inserted. When the electrode is drawn rapidly through the tissues they are 
divided or split by the arc. The operator does not cut the tissue, nor' does 
he feel any sensation of resistance as the electrode splits them asunder. If 
the knife is moved quickly, coa^Iation will not penetrate further than a 
fraction of a millimetre, and so little tissue is destroyed that afterwards tlic 
wound can be brought together and sutured, healing taking place by first 
intention. Wyeth uses this method both for the excision of the tongrie and 
for dissections in the neck. With it he is able to take away the glands in 
close contact to the carotid vessels without damaging tlieir coats in any way. 
He claims that dissections performed with this metliod gir-e better results 
than when done with the knife. 

Monopolar Dehydration. — ^This is a method inr-ented by William L. 
Clark. One electrode only is used. A current is passed through it which 
dehydrates the cells which are in immediate contact (electro-desiccation) 
without causing any burning or coagulation. The affected tissues arc 
powdered and can be rubbed away witliout destruction of the underlying 
healthy cells. This method is used for leukoplakia, ulcers, and superficial 
neoplasms, warts, or moles. 

Radium Followed by Diathermy. — ^The results obtained by Regaud, Bayct, 
and many others Avith radium in cancer of the tongue har'e been so encourag- 
ing that in the last three years I har'^e adopted the folloAving method of 
treatment. Needles containing 1 mgrm. of radium salt are inserted into and 
around the groAVth and retained in position for from four and a half to 
eight days. In some cases tiie ulcer entirely disappears, but in others it 
only becomes smaller and more localized. When the resulting scar is examined 
microscopically it is found to consist of masses of fibrous tissue enclosing 
small collections of unchanged cancer cells. For this reason, if the groAvth 
does not entirely disappear Avithin six Aveeks it should be excised by diathermy. 
Eighteen cases liaAm been treated on these lines Avith good results. A scliool- 
master Avho had an extensive ulceration inAmlving the Avhole of the left half 
of the tongue, the floor of the mouth, and crossing the middle line in the 
anterior third, Avas treated by this method. Eleven 1-mgrm. needles Avcrc 
buried for 1G8 hours and the groAvth rapidly shrank, leaving an indurated 
scar along the left margin of the tongue only. This Avas excised by diathermy 
three months later. The AA'ound healed rapidly, and tAA'o years later the 
patient had a freely moAmble tongue and a normal Amice. He is noAV able to 
carry on his Avork, AAdrich AA'ould certainl}’’ haAm been imjAossible if the avIioIc of 
the original disease had been remoAmd. Figs. 470-472 illustrate the method 
employed. 
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Fic. 470. — Before treatment ■with radium Fig, 471. — The same case os f 470. Condition 

needles. A. Infiltration; 8, Ulcer. throe months after treatment witli radium needles, 

* ' * Excision by diathermy. A, Normal tissues ; B, 

Smooth fibrous sear. 



Fig. 4iiJ.— Tlie same case as Fig. 471, sliowing a freely movable tongue t\ro~years after excision 

of the sear by diathermy. 
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At present ive ]iave not had snOicient experience of the combined use of 
radium and diathermy to decide hou' far it ivill be useful, but the first results 
arc promising, and if it is found that in most cases tlie growtlis can be localized 
so that it is only necessary to remove a small 25ortion of the tongue, it is 
obvious that less mutilation u’ill be caused and far better voice results 
obtained. 


HEALING AFTER DIATHERMY. 

A few hours after coagulation the parts that have been destroyed arc 
covered with an exudation of Ij'mph, and in a few days by thick membranous 
sloughs. The latter adhere firmly to the surface, and as a' rule do not become 
septic or necrotic. They begin to separate in about a week, but the process 
is not usually completed in less than ten to fourteen days. jMouth-wasbes 
of Condy’s fluid or peroxide of hydrogen should be used frequently. If the 
sloughs are 'very offensive, the best treatment is inhalation of oxygen, which 
causes them to separate rapidl}% The atmosphere of the room can be kept 
sweet bj" a ‘driji’ vapour lamp supplied by S. j\Iaw, Son & Sons. 

During the stage of sloughing the temperature should not be raised ; 
in fact the absence of toxaemia is remarkable. The tissues under the sloughs 
remain aseptic, and collections of pus are not formed as under a scab. This 
accounts for the absence of pain after diathermy. After separation of sloughs 
raioid epithelization occurs, the whole wound becoming co^•ercd with a smooth 
pliable membrane without formation of scar tissue. The tongue is thus freed 
and often becomes freely movable — a i^oint of great importance. 

Complications are rare. As already stated, sepsis seldom occurs either 
locally or in the neck if the patient is in good general condition and the 
disease is not too advanced. But care must be taken not to operate on 
jiatients who are very anremic (cachexia), when the mouth is foul and septic, 
and Avhen the disease extends too deeplj’’ into the tissues of the neck. As 
a rule it does not benefit the patient merely to coagulate the surface of the 
growth, exce^rt in rare instances where this is done to remove a sejrtic sore 
or to control haimorrhage. Secondary ha3morrhage is certainly less common 
than after cutting operations if suitable cases are treated. Generally it is 
slight, and occurs in the later periods of the sejraration of the sloughs, which 
have become sejrtic. Unless an artery is invoh'ed, the bleeding can usually 
be stopped by simple means, such as an injection of morphia, local pressure, 
etc. In onl)'’ two of my cases has the haemorrhage caused fatal results. In 
one the whole tongue had been removed without preliminary ligature of the 
lingual arteries, and the patient died after repeated severe hremorrhages. In 
the other case a fairly localized growth involving the base of the tongue and 
ejiiglottis was destroyed, and the patient died suddenly after a small hfcmor- 
rhage of about four ounces on the tenth day. In this case, it is probable that 
the blood passed into the trachea and asphjrxiated the patient. 

(Edema of the Floor of the Mouth or of the Neck.— Slight cedema in 
these situations may occur after prolonged operations, especially if too weak 
a current is emiiloyed and the electrode is left in contact for too long a period, 
as already explained. As a rule the swelling disappears in a few days, and 
personally I have never seen any serious inflammation caused by it. 
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Septic bronchitis or pneumonia is also rarer than formerly, for the simple 
reason that there is not the same danger of inhalation of blood or septic 
discharge when the operation is properly conducted. Only two cases of septic 
infections of the lower air-passages have occurred after this treatment. 


TREATMENT OF GLANDS. 

With diathermy the treatment of the primary groudh is comparatively 
simple, and good results can be obtained in a high percentage of cases, but 
the secondary deposits in the glands of the neck are far more difficult to 
deal with. The presence of metastascs in the neck always makes the pro- 
gnosis unsatisfactory,- in fact the chance of a permanent cure when the 
«rowth has disseminated is certainly less than half what it is rvhen there is 
only a primary growth. The type of growth is also important. In the 
rapidly-growing cellular forms, the so-called Grade 1 types, it is doubtful 
whether anv form of operation on the neck ever gi\-es good results. In fact 
there is ertdence to sliow that the growth may be stimulated to greater 
actinty. This is not the case in the lower-grade types where the growths 
are highly keratinized and less malignant. In this connection the work of 
Broders^ and others is certainly important, and personally I am becoming 
more and more convinced that we must pay considerable attention to it. 
On the other hand, it is well knomi that the resistance to cancer varies 
greatly in different iDatients. Thus, heavy drinking, syphilis, and diseases of 
the heart, kidneys, etc., often lower the vitality of the tissues generally, and 
in this class of patients operations arc rarely successful. Probably for the 
same reason patients who have lived in the East for long periods are generally 
bad subjects. 

In deciding the treatment of the glands, therefoi-e, there arc many factors 
which must be considered. Shortly stated it depends on the following 
conditions ; — 

1. If no glands can be found, and the growth is not of a vii-ulent type, 
it is advisable to leave the neck untouched but to examine it periodically 
for about twelve months to make sure that there is no disease. 

2. When dealing with cases of Grade 1 and 2 without glands, the neck 
should always be treated either with a I’adium collar or by X rays. 

3. If suspicious glands can be felt in various parts of the neck it is more 
difficult to decide whether to ojierate or not. When there is doubt as to the 
extent of the metastases, radium and X rays are generally preferable to an 
operation. 

4. If there is local enlargement of the glands — for instance, in the sub- 
maxillary region or on the bifurcation of the carotid — they should always be 
removed by dissection if jjossible. As a rule only one side of the neck should 
be treated. Whenever necessary, a part or the whole of the stemomastoid 
muscle should be removed. If there is anj* doubt whether all the disease 
las been eradicated or not, the patient should afterwards receive full treat- 
ment with X rays or radium collar. Levitt is of opinion that the best results 
rom X rays have been obtained in those cases where the greater part of the 
glands have been previously remox'ed. 
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5. If there are multiple glands on one or both sides of tlic neck cxtcndinr^ 
low down towards the elavieles, and especially if they are very adherent to 
other struetures, operations should not be attempted. In some of tlicse 
cases benefit can be obtained b\’^ bur\dng either radium seeds or needles, In- 
applying a radium collar, or by X rays ; but each case must be considered 
individually, especially with regard to expectation of life. 

CONCLUSIONS. 

Diathermj’ has now been in use in the treatment of cancer of the 
tongue for about seventeen years. The results that hai'e been reported by 
surgeons in all parts of the world are so encouraging that there can he no 
doubt it is one of the best methods of treatment that has so far been 
devised. If the operation is properly carried out by the bloodless method 
there is no danger of disseminating the growth. Certainly it is easier to 
operate bj’’ this means than with the knife. The treatment can be carried 
out in a shorter time, and there need be no handling of the tissues. Com- 
plications ai-e also less frequent than after cutting. Thus there is less shock 
and toxaemia. The absence of pain is remarkable, and allows of easier 
swallowing. The sloughing that results is harmless. Many cases which 
would be considered inoperable by ordinary means can be relieved, if not 
cured, by the method — in fact, it may be the only means of sterilizing a 
painful septic sore. Even if life is not prolonged, the existence of the patient 
may be rendered more bearable. 

Possibly by combining radium and diathermy still better results will be 
obtained and less mutilation produced. The treatment of the glands in the 
neck still presents the greatest difficulty. 
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SHORT NOTES OF 
RARE OR OBSCURE CASES 


CASE OF OSTEOMYELITIS OF RADIUS TREATED 
BY BONE-GRAFTING. 

Bv GF.OBGE GRAY, 

SCKGICAL REGlSTR.in TO THE IIOSPITAE FOR FICK CIUI.nUEN. GREAT ORMOND STREET, LONDON. 

This case is of interest in tliat it shows the gradual development of a good 
anatomical radius from a bone-graft. 

On Nov. 9, 1923, Y. L., female, age .31 years, was admitted to the Hospital 
for Sick Children, Great Ormond Street, under Mr. "Waugh, with a two days’ 
history of pain in tlie right forearm. Temperature. 100’4'’, pulse 144. 



Fig. 473. — skiagrams, showing the loss of diaphysis of radius, with small proximal and 
distal fragments persisting before the insertion of the graft (March 2S, 1924.) 

Ox Exa3Iixatiox there tvas general swelling over the -whole extensor 
aspect of the right hand, tvrist, and forearm, with some redness and tenderness, 
there -was no definite loealized tenderness over either forearm bone, and -HTist 
and elbotv-joint movements ivere full. The swelling and tenderness inereased. 
ecoming more loealized to the outer aspect, and on Nov. 1-3 an operation was 
performed by the author. 
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Fikst OPERATiox.-On exposing the radius along the outer border of the 
forearm, the periosteum u-as found lifted from tlie radius along its entire 




b 


Fig. 475. — Two sl-cingmms to sliow tlio 
absorption of bone-graft with new bone fonim- 
tion (a, June 28, and b, Aug. 13). 



Fig. 470. — Two skiagrams to show the fracture 
and subsequent union of bone-graft, a, Taken on 
Nov. 3, 1024, and b, on Feb. 10, 1925. 


Jcngtii, and the bone surrounded 
by pus. Grey nccrotie debris 
and pus were found in the 
medulla of the lione, which was 
guttered along its entire length, 
the extremities of tiie bone, as 
far as possible, not being cn- 
croaciicd on. Tlie whole of the 
infected area of bone was tliiis 
tlirown open to tiie surface of 
the limb in order to carry out 
tlie principle of ideal drainage. 
At the same time tlic least 
amount of trauma possible in 
tlie presence of sucli widespread 
infection was inflicted upon tlie 
growing end of the bone at eacli 
extremity. This is a necessary 
provision for subsequent growtli 
in lengtJi of a graft, when, fas 
in this case, the need for tlie 
inlaying of a graft at a later 
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.q-ite can be foreseen at the original operation. Carrel tubes were inscrtefl, 
and intermittent irrigation with i per cent cliloramine-T solution was begun. 

SiapJitllococcus aureus were found on culture. rii n n 

For two months the wound granulated slowly, and, as it Idled up, the 
remains of the radius were gradually extruded, until at the end of four 
months a sequestrum composed of nearly the whole of the diaphysis of the 
radius, with the exceidion of small fragments continuous with each epiphysial 
line. uW removed {Fig. 473). The granulations appeared healthy, with very 
little serous discharge. 



Fig. 477.~Dovelopnicnt of n pood anatomical radius* with surv ival of radial and ulnar 
epiphyses and all carpal bone.s (June 2S, 1027), The irrcpulanty of development of the 
lower radial epiphysial line lias led to shortening and consequent ‘ radial deviation ’ dciormitv. 


BoxE-Gi!AtTixG OpEKATiox.— With a possibility of limiting the deformity 
(radial deviation) and of quickening bone formation, bone-grafting was decided 
on. and, four months after the original operation, a graft 5 in. long from the 
right tibia was placed in a bed prepared between the extensor groups of 
muscles of the forearm and the flexor, wedged in between the lower and 
upper fragments of the radius, and fixed in position by deep catgut sutures 

AiTER-HisroKV. — The wound healed by first intention, but after four 
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weeks a small sinus developed in the centre of the wound. No scqucstnim 
was seen. Skiagrams showed absorption of tlie graft with new bone formation 
{Fig. 475, a and h). The sinus healed in two months, and gentle massa"c and 
re-educational exercises were commenced ; but after some montlis of this tiic 
arm became painful, and on X-ray examination a fracture of the graft was 
found {Fig. 476, a). After three months’ immobilization tlie fracUrrc firnilv 
united {Fig. 476, h), and massage and electrotherapy were rcconuncnccd 
with application of radio-active mud and a vacuum electrode, in an attempt 
to free the scar, Avhich had become adherent to the underlying bone. Tlie 
child has attended regularly at the hospital since, and has Avorn a" night 
splint to correct the radial deviation. {Fig. 477, taken in June, 1927, sliows 
the formation of a ncAV radius, and Fig. 478 the condition in October.) 



Fig. 478. — Photographs showing the stale of the forearms on Oct. 21, 1927. 


The final report of the Electrotherapeutic Department three years after 
grafting, is ; “ Elbow : Extension full and flexion to 45° ; pronation and 
supination both very Aveak. Some supination by biceps only. If rist : Slight 
extension only, but AAwist kept in dorsiflexed position oAving to fibrosis of 
extensors and partial bony lock at AA'rist-joint. (food recoA'cry in flexors and 
interossei, and A^ery good grip of hand.” 

Although it Avill thus be seen that the child has fairly good poAi’er in the 
right hand, she has been, during conAmlescence, using her left, and it is doubt- 
ful at present Avhich hand Avill be the leading member. 

I AA’ish to thank ]\Ir. George E. Waugh for alloAA’ing me to perform the 
operations and for permission to publish an account of the pi’ogress and result 
of the case. Tlie excellent series of radiograms AA’as taken by Dr. Bertram 
Shires, to Avhom I am much indebted. 
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A SPINAL MENINGIOMA CONTAINING BONE.^ 

Jiy LAMBERT ROGERS. 

ASSISTA>*T IN THE SURGICAL UNIT, ROYAL INFIRMARY, CARDIFF. 


This tiuiiour. ivhich I removed from a girl of 16. seems worthy of reeord 
because bone so rarely occurs in tumours of the spinal meninges. 

History.— The patient was a schoolgirl who for two and a quarter years 
liad suffered from pain in tlie back and right side below the costal margin. 
The onset of pain was followed by a slight limp, and gradually her legs became 
stiff. ‘Tuigling of the feet' developed, and was followed by a loss of sensa- 
tion. For six months she had been unable to walk, and for three there had 
been incontinence of urine and 
fa;ces. Professor A. M. Kennedy, 
under whose care she was ad- 


mitted, diagnosed spinal tumour 
involving the lower thoracic 
segments. 

OPER.Ynox. — On opening 
the dura, laminectomy revealed 
an elongated, ovoid, maroon- 
coloured, lobulated tumour {Fig. 

479) on the right posterior 
aspect of the cord, at the level 
of the 9th thoracic I'crtebral 
body. The tumour was inti- 
mately incorporated with the 
araclmoid and was slightly 
adherent to the dura, but easily 
separated from it. It measured 
almost Ij in. in length, and 
flattened the cord to the shape 
of a strap. 

The tumour was remoi-ed 
and recovery was remarkable, 
although the cord was so in- 
dented. At the end of three 
months the patient coidd walk 
unaided and had complete sphincter control. Eighteen months have passed 
since the operation and there is no evidence of recurrence, j 

The tumour was found to consist of a I'cry hard core suiToimded 
by lleshy-looking lobulated masses similar to those usually seen in spinal 
Figs. 480 and 481 show the microscopical appearances. 





Fig, 479. — Drawing of the tumour as it appeared 
at operation. 


endotheliomas. 


* From the Surgical Unit, the Welsh National School of Jledicine, Royal Infirmary, Cardiff. 

nf was shown at a Meeting of the South tVales and Monmouthshire Branch 
ttie Jjntish Medical Association at Newport on Jan. 19, 1928. 
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numerous psammoma bodies lymg m a libroecllular matrix in 
irregular masses of bone oceiir. — ■ 


m %MHCn 1 

4S2 shows the X-ray appearances. 


COMMENTARY. 


The rarity of bone in spinal ] 
Elsberg.i in his series of 100 spins 
referenee to bone in an}' of the 67 



neningiomas is shown by tlie fact that 
I tumours published in 1925. makes no 
iritrathecal and extramedullary tumours. 
54 of whieh are given in detail, wliilc 
Sir Percy Sargent^ tells me that in Ins 
extensive experience he has never met 
with a bone-containing spinal meningeal 
tumour. 



Figs. 480, 481. — Slicroscopical appearances of bone-containing spinal meningioma removed 
at laminectomy. Fig. 481, taken under a higher power, shows the bone cells in the bone 
masses. 


Dandy,® in one of his cases, 
describes a curious shell of bone 
lying over the dorsal part of the 
cord and extending from the 9th 
thoracic to the 1st lumbar ver- 
tebra. The bony mass was free 
within the dura except where it 
Avas attached loosely as the result 
of being tunnelled by a neiu'e- 
root. FiA'e years after its remoA'al 
a similar shell extending from the 
2nd to the 5th lumbar A'ertebra 
Avas remoA'ed. Dandy regarded 
this ‘ pseudo - tumour’, as he 
termed it, as of the nature of 
the pia - arachnoid plaques so 
frequently seen in explorations of 
the spinal cord. This bone shell 
bore no resemblance to the cir- 
cumscribed meningioma recorded 
here. 



"'-a 


Fig. 482, — Radiogram of spine s]iortl 3 ’ after 
injecting lipiodol into the cistema mngna. The 
appearance was unchanged for twentj'-four lioiir-s — 
complete spinal block. 
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Cushins.-' believing that meningeal tumours, whether originating from the 
cells of the* araehnoid villi at the points of emergence of the sihnal nerves, 
or from those projeeting into the venous sinuses of the cranial dura, are 
essentially similar, remarks that certain of the older and psammomatous 
(TTOflilis may become fibrous and contain deposits of true bone, a condition 
knomi to occur within the skull. 

The evidence of true bone formation in a .spinal endothelioma presented 
bv this case serves to emphasize the essential similarity of the cranial and 
spinal meningiomas. 

RKFEUliNCKS. 

■ELSBEno, C. A., Tumours of llic Spinal Coni, Loiulnn, 11. K. Lc«-is, ]!)2j. 

-S.\RGENT, Sm Percy, Pcrsoiml conmumicalion. 

’D.vxdy, W. E., Ann. of Snrg., in2.>, Ixxxv, .22.‘t. 

* CusiiixG, H., Jniraernnin! Physiology anil Surgery, Oxford Medical Publications. 102.';. 


A CASE OF DISLOCATION OF THE ELBOW 
WITH SEPARATION OF THE INTERNAL EPICONDYLE AND 
DISPLACEMENT OF THE LATTER INTO THE JOINT CAVITY. 


By H, B. tV.-VLKER, 

SURGEON XO THE MINEllKAP AND WEST SOMERSET flOSPlTAl- 


E. S., a gardener, age IS. on Aug. 20, 1027, slipped on the wet jjavement 
.and fell on the point of his left elbow. The doctor who attended the injury 
described it as “ an outward dislocation of the ulna with a forward displace- 
ment of the radius ’. It was reduced only after the application of considerable 
force. The patient was seeit the ne.xt day. He 
declared that he was comfortable and remark- 
ably free from pain, and that he had been so 
through the night. 




Figs. 483, 4S4. — Skiagrams taken after reduction but before 
VOL. XV.— XO. 60. 


operation. 


43 
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Ox Examixatiox. — There was a notable absence of swelling, considering 
the nature of the injury. IMovements also were easy aud caused little paiii" 
though they were not pushed through any great range. The contours and 
shape of the joint were not greatly altered. On palpation a rough bony area 
was felt immediately beneath the skin over the internal condyle. Below this 
area the fleshy mass of the common flexors was not encountered. Had X-rav 
examination been impossible it is doubtful whether the above e.xamination h'v 
itself would have rendered the imperative need for further treatment obvious 
to the observer. The X-ray film, however, showed a radial sidrluxation of 
both bones of the forearm. The lower part of the internal condyle was missiu". 
whilst in the elbow-joint space, which was abnormally wide, and between the 
sigmoid notch of the ulna and the trochlear surface of the humerus, was a 
fragment of bone about the size and shape of the pisiform bone of the hand 
{Figs. 483 , 484 ). 



Fig. 485. — Diagram of condition found at operation. A, Intact upper part of internal 
condyle; B, Fractured area of internal condyle; C, Ulnar nerve (bruised and swollen) ; 
D, Common flexor origin turned into joint.. 


Operation. — On Sept. 1 the joint was opened through a curved incision 
on its inner side {Fig. 485 ). This exposed the fractured surface of the internal 
condyle immediately beneath the skin, and below this the inner face of the 
trochlear of the humerus. Below this and folded between it and the sigmoid 
notch of the ulna, so as to occupy the joint space between these two articular 
elements, was a muscular flap consisting of the common flexor .origin, witli 
the lower portion of the internal eondyle attaehed to its extremity. The deep 
face of this flap consisted of the internal lateral ligaments and inner capsule 
of the elbow-joint. Beneath the posterior border of tlie muscular flap, the 
ulnar nerve, whieh showed considerable evidences of bruising, disappeared 
on its normal course. The muscular flap was hooked out of the joint cavity 
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and tlie separated fragment of tlic internal condyle was fixed in place by a 
'I'lture of thick catgut passed through a hole bored in the humerns, and through 
the common flexor origin. Healing took jilacc without event. Examination 
after the operation showed a definite nlnav jraresis without any corres- 
ponding sensory changes. This was no doubt jircsent from the time of 
the accident, but had remained unobserved through inadccpiatc examination. 

The patient insisted on resuming light work on Sc])t. 30, when the move- 
ments of the joint were good, though eomjilctc extension was not yet 
recovered. AVeakness of the ulnar group of 


muscles still persisted on Oct. 25. Skiagrams 
taken on Oct. 25 show the internal condyle 
in correct position with the line of fracture 
still present {Figs. 4S6, 487). 





Figs. 4SG, 4S7. — Skingrams taken seven weeks after operation. 


CojDiEXT. — The mechanics of the jrroduction of the condition would seem 
to he simple. The e.xternal dislocation of the ulna carries outwards the 
separated internal condj’le, which is caught between the bones and remains 
in the joint when reduction is effected. 

The clinical points which struck the observer about this case were the 
absence of pain and effusion, and the ease with which voluntary movements 
Mere carried out within twenty-four hours of the injury. Possibly the inter- 
position of the muscle flap between the articular surfaces was responsible for 
t \ese effects. The ulnar ner\-e was obviouslv ser-erelv bruised at the time 
of the mjury. 
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REVIEWS AND NOTICES OF BOOKS. 


Diathermy: its Production and Uses in Medicine and Surgery. By Elkin P. 
CUMBERBATCII, M.A., B.M. O.Non., D.M.R.E. Camb., iM.R.C.P., Medical Officer in Charge 
of Electricity Department, St. Bartholomew’s Hospital, etc. Second edition. Demy 
8vo. Pp. 331 -h xiii, illustrated. 1927. London : AVm. Heincmann (Medical 
Books) Ltd. 21s. net. 

The medical and surgical applications of diathermy have been considerably extended 
since the appearance of the first edition of Dr. Cumberbatcli’s book in 1921. There 
have been advances, not only in the technique and scope of the diathermie current, 
but also in the machines used for the generation of the current. In the first half 
of the hook the author describes in detail the design of diathermy machines pro- 
duced in this country, as ivell as those made by the leading manufacturers in 
America and on the Continent. Regarding the construction of diathermy machines, 
it is interesting to note that the principle of the thermionic valve, with which many 
are familiar in the form of a Svirelcss valve’, is being exploited in the latest type 
of diathermy generators, and that these valve machines have given considerable 
satisfaction. It appears probable that the majority of machines in the future will 
be constructed to incorporate this principle. 

The latter half of the book is devoted to the therapeutic application of diathermj'. 
‘Medical diathermy’ the author defines as the ‘heating through’ of the bod}' tissues 
to a temperature insufficient to destroy or impair their vitality. Of special interest 
is the author’s teclmique and experience in applying diathermy to the treatment of 
inflammatory lesions of the female pehds, and to infections of the urethra, prostate, 
and vesicles in the male. In gonorrhoeal infections in the female he regards 
diathermy almost as a specific cure, but in the male as only an adjuvant to other 
treatment, although it is stated that, when the infection is limited to the anterior 
urethra, diathermy vdll almost certainly prevent extension of the disease to the 
prostate and vesicles. 

Under the heading of ‘Electro-thermic Methods of Surger}'’, ivhich term the 
author prefers to ‘surgical diathermy’, are described three methods of using the 
diathermic current for the destruction of tissue : (1) Diathermic coagulation ; (2) 
Electro-desiccation ; and (3) Fulguration. Surgically the chief interest is eentred 
in a modifieation of the last method, which is called the ‘arc operation’. This 
procedure is not true ‘diathermy’, but is the utilization, for cutting purposes, of 
the spark or ‘arc’ which is formed when tlie active electrode is brought close to the 
tissues, but without actual contact. When the arc has once been formed, the active 
electrode can be inserted into the tissues and drawn forwards. The arc precedes the 
electrode and diAudes the tissues, sealing, at the same time, the divided surfaces. 
The margins of an area thus excised can be brought together by sutures, and the 
wound heals by ‘first intention’. The method has been used for the removal of 
cancer of the breast, and it is claimed that skin recurrences are infrequent, owing 
to the immediate sealing of the tissue spaces as the operation proceeds. 

In the treatment of malignant disease in certain sites diathermy is supplanting 
ordinary surgical methods, and particularly is this true of malignant disease of the 
mouth and tongue, where even extensive applications have been followed by com- 
paratively little shock. The author quotes numerous authorities who are convinced 
that destruction of the primary grondh in this way, with applications of X rays or 
radium to the ceiAUcal lymphatic glands, has given vastly better results than excision 
of the growth and the removal of the cei^dcal glands. 

Of the minor surgical uses of diathermy, attention may be drawn to the use 
of the current in coagulating small vessels, and thus avoiding the use of ligatures. 
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niis can be done by lifting the arteiy forceps bolding the di^^ded end of a vessel, 
and touchin'T the shaft of the forceps with the active electrode. Tlie current then 
runs down to the blades and coagulates the tissue to whieh they have been applied. 

In this countiv diathermy has not yet attained the position which it merits, 
in either its medical or surgical aspects. Extensive fields for the application of this 
current await investigation, such as the treatment of pneumonia, surgical shock, 
and eye diseases, to instance a few. It is to be hoped that Dr. Cumberbatch's 
excellAt and well-iUustrated book wll stimulate further interest in the imdoubted 
value of this method of treatment. 


Plastic Surgery of the Head, Face, and Neck, By H. Lyoxs Huxt, 3IX)., L.R.C.S. 

(Edin.), Consulting Plastic Surgeon, Jlidtown Hospital, Xew York City, etc. IMedium 

8vo. Pp. 40t -r xiv, with 342 engrawngs and 10 coloured plates. 192G. Pliiladelphia 

and Xew York : Lea & Febiger. §7.00. 

Tins handy volume, profusely illustrated and containing a veiy- full bibliography 
conveniently arranged at the* end of each chapter, represents a useful addition to 
the rapidly* increasing literature of this new special field of surgerj'. Throughout 
the work the author treats of cosmetic defects and deformities on the same footing 
as disfigurements produced by accident or disease. This is greatly to liis credit, 
for we agree u-ith him that in many instances the former are scarcely less tragic 
than the latter. There are twenty chapters, arranged where possible on tmiform 
lines — surgical anatomy, study and analysis of the condition imder treatment, 
principles involved in the treatment, and operative technique. 

A verj- full historical ^e^^ew, pointing out the important part played by the 
world war in reawakening interest in the subject of plastic repair, ends by claiming 
equal rights to treatment for those who from birth have been -victims of facial 
defects and for those who, having possessed regular features, refuse to tolerate 
disfigmement. 

In an excellent chapter on ‘General Considerations', tj-pes and lines of incision 
and methods of wound closure are dealt uith in detail. The usefulness of so detailed 
a liistorj'-form as that which is here given, and which occupies no fewer than three 
pages, is not understood. 

A soundly-supported condemnation of the use of hydrocarbon injections indicates 
that the author has had a uide experience of the devastating results of this ‘easy’ 
method of contour production. Ko space occupied by such a condemnation coiild 
be better used in a book of tliis tj-pe, for paraffinomata cases are the saddest, most 
unsatisfactorj-, and most difficult which come into the hands of the plastic surgeon. 

Local anesthesia is ably dealt -with and fully described in a special chapter by 
Maxeiner. 

iniile the use of moulds in Tliiersch grafting in the mouth and eye regions is 
fully described in a later chapter, their use as advocated by Gillies, or the employ- 
ment of the pressure bags suggested by Ferris Smith for the prevention of the 
accumulation of serum between the graft and its bed, appears to have been entirely 
overlooked in the chapter on ‘Grafts and Transplants'. 

Pleas for the avoidance of tension, for careful control of bleeding, for earlv 
removal of skin sutures, and for the post-operative use of the ice-bag are aU of great 
importance : and the description of the author's experiments -with different types 
of turtle bile, for bringing about absorption of the fibroblast -laden exudate from* the 
edges of newly-closed wounds and so diminishing scar formation, makes interestinir 
reading.^ ’Diis subject, which is intimately associated with the veiy important one 
of ‘Keloid’ (treated in the following chapter), is one in which there is room for much 
research. 

The chapter on ‘Scalp and Skull Defects’ includes a description of ‘forehead 
lifting — called by the author ‘frontal rhtdidectomy’ — ^for the elimination of u-rinkles 
m this region. Eyelid defects are fully considered, but we find no mention of the 
use of mucous-membrane grafts in the treatment of entropion. Actual case-records 
of patients in whom eyelashes have been restored by any of the methods described 
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■would have made a more convincing recommendation of the procedure than tile 
hare text. The technique of purely cosmetic operations for the removal of eyelid 
'v\Tinkles is given. 

Ear defects, cosmetic operations on outstanding, over-large, and otherwise 
deformed ears, all forms of rhinoplasty, together •with methods of treatment for 
hump-nose, saddle-haek nose, rhinophjTOa, and alar deformities arc all fully con- 
sidered. Parotid fistula, cicatricial and hony trismus, fractures of the maxilla and 
mandible, and cosmetic skin-stretching operations for naso-lahial skin redundancy 
fall -within the scope of other chapters, and there is an excellent re\'iew of all recent 
■work on hare-lip and cleft palate. We think the author gives sound advice -when 
he says that those methods of hare-lip repair which involve complicated incisions 
are best avoided. In the chapter on ‘Neck Defects', which is chiefly occupied with 
burn contractures, details of operations for the correction of laxity of submental 
skin and for double-chin deformity are included. 

The book is rounded off b3’^ a chapter on ‘Phj’siotherapj’-’ which describes the 
treatment of thickened scars, keloids, telangiectases, and various forms of skin 
blemish by means other than surgerj'. The danger of producing skin atrophj-, 
telangiectasis, or actual scarring by attempts to obtain permanent epilation bj' 
X rays is -wisely stressed. 

There is a certain impersonal element about the book as a whole which might 
have been ob\’iated by the inclusion of more numerous records from the author’s 
own practice. The publishers are to be congratulated on the excellence of the 
reproduction of the illustrations, and the only criticism we would offer is that coloured 
plates might have been emploj^ed to much better advantage in giving a clearer 
conception of the disfigurement produced by burns, paraffinomata, and the like, 
where ordinary photography fails so markedly, than in anatomical illustrations, 
reference to which in special books of anatomj' is so easy. 


Chirurgische Operationslehre. By Professor Dr. O. Kleinscihiidt, 'Wiesbaden. Royal 

8vo. Pp. 1209, with 705 illustrations, manj' in colour. 1927. Berlin : Julius Springer. 

M. 57. 

PnoFESSon Kleinschjiidt is a pupil of Professor Payr, of Leipzig, to whom he 
dedicates this -work, and in it he represents the teaching of that surgeon. It is 
intended as a text-book for students and also for qualified practitioners, and in both 
these objects it is eminently successful. The veiy^ difficult problems of how much 
to include and how much to exclude have been -vviselj' dealt -svith, so that the book 
■will be of great value for reference and consultation. Its value as a work of refer- 
ence is greatlj’^ enhanced bj’^ the well arranged bibliography at the end, which is 
placed under the headings of various operations and surgical diseases ; but we 
notice that these references are almost entirely confined to German authors. 

The introductorj^ chapters on general surgical principles are clearly ■(>Titton, 
but are perhaps too abbre\dated to be of much practical value. The chapter on 
vascular surgerj' is particularly well illustrated by coloured and semi-diagrammatic 
figures showing the anatomical relation of the principal arteries. Operations upon 
fractures are very shortly described, and the methods chiefly illustrated arc those 
■which involve the use of metal sutures. It is stated that the modern tendencj' in 
fracture operations is to impact the fragments and to avoid the use of any unneces- 
sary foreign bodies. Amputation and excisions of joints are -well dealt with, as 
are the various methods of arthroplasty, as might have been expected from an 
author who is the pupil of Payr. 

In the sections dealing -with the head and neck, the thorax, and the abdomen, 
all the classical operations are well described and illustrated. A certain number 
of rare and unusual operations are also included, e.g., Trendelenburg's operation 
for the removal of a pulmonary embolus, and Pajw’s operation for division of the 
falx cerebri. A long account is given of the various methods of prostatectomj', 
including the removal bj' the perineal route (Zuckerkandl) and Voelcker's method 
bj’ the ischiorectal route. 
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The illustrations are vcrv well drawn and excellently reproduced, but their 
distribution is ver>- unequal. ' As a presentation of German operative methods we 
think this volume is of great value. 


Appendicitis. Bv Hubekt .-\sin.r.Y Royster, A.B., -AI.D., Surgeon to Rex Hospit.al; 

Sur^eon-in-Cliicf to St. .-Vffnes Hospital, Raleigh, X.C. ; Former President, Southern 

Surgical Association. Royal Svo. Pp. 370 d- xiii, illustrated. 1927. London : D. 

.■Vppleton it Co. 2Is. net. 

The author points out that no treatise on the appendix has appeared within the 
past few vears, and although many articles have been published in the medical 
journals on the subject during this period, yet there is need for their correlation and 
integration in view of enlarged experience.' The present monograph attempts this, 
and^is an endeavour to stabilize contemporarj- opinion upon the main features of 
interest in connection with appendicitis, more especially those with a practical 
bearing. tVith this object a careful review has been made of the more important 
papers'^ published in the journals during the last five years, and the opinions of their 
uTiters upon the various aspects of appendicitis have been freely quoted. Although 
the author frequently expresses his own xiews, and declares his personal preference, 
founded on his indi^^dua^ experience, for certain methods of procedure, yet the work 
must be regarded mainly as a compendium of the opinions of others, and as such 
constitutes a most valuable book of reference. 

Etiologj* is well considered, and some interesting instances are given of the 
relationship between appendicitis and trauma. The chapters on diagnosis and on 
the complications of appendicitis are particularly worthy of mention, and the special 
features of the disease when attacking young children are rightly and strongly 
emphasized. The X-ray as a diagnostic agent in chronic appendicitis is extensively 
discussed, and very diverse views arc quoted ; the author's conclusion that it is of 
limited value seems fully justified. 

Tile Ochsner treatment receives full discussion, and it is pointed out that this 
method has heen woefully misunderstood. Ochsner himself proposed it only for 
those border-line tj^pes which Jlaurice Richardson described as " too early for the 
late operation and too late for the early operation " : moreover, Ochsner never 
intended his treatment as a substitute for operation but as a preparation for it. 
The Jlurpliy method of “ getting in quick and getting out quicker “ is also discussed. 
The author's conclusion is that ” the question of when to operate in acute appendi- 
citis can be decided only upon an indi\idual basis. . . . llliether one sboidd operate 
at once — the natural course, barring complications — or defer operation for any reason 
will depend upon the stage of the disease, the patient's general condition, the 
operator's choice of method suited to Iiis sldll. . . . The study of each patient's 
problem in the light of experience is the only satisfying recourse.” 


Cancer d’Estomac. By ITctou P.wchet and A. Hibchberg. Royal Svo. Pp. 1S8, with 

173 illustrations. 1928. Paris : Gaston Coin et Cie. Fr. 45. 

The clinical part of this book, for which Pauchet is responsible, is built up on the 
lines wlu'cli other works by the same author have made familiar. That is, it is an 
atlas of operative treatment of cancer of the stomach, the letterpress beino' lar^elv 
explanatory of these drarvings. There is, however, an interesting chapter"^ on 
prognosis, in which the author gives the results of 100 gastrectomies for carcinoma 
of the stomach. He had a mortality of 27 per cent. lYien there was free hvdro- 
chloric acid present it was only 10 per cent, but when there was anaehlorlivdria 
there was a death-rate of 44 per cent. Speaking of late results, he says that about 
one-tliird lived more than three years. Tliese results he regards as poor, but thinks 
there would be many fewer cases if all ulcers of the stomach were excised. He lavs 
peat stress upon the use of local anasthesia and of diathermy upon the operating 
table. Gastro-enterostomy prolongs life for about six months' onlv. 

The section by Hircliberg gives a good account of ulcer-cancer. The author 
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also draws attention to that form of cancer which is cauliflower-like in appearance, 
and is often situated upon the greater curvature. Although glands arc usually 
enlarged they are often free from carcinoma. The prognosis is good. The micro- 
photographs in this section are not so good as the vcrj' beautiful drawings by Dupuy 
in the first part. The legends attached to Figs-. 51 and 54 appear to be transposed . 


La Vesicule tallialre. Bj’ 31. Ciiiray, Professcur agrege a la Faculte de Jledccine de Paris ; 
and I. Pa\'el., Assistant universitaire ii la Faculte de Medecinc de Bucarest. AVith an 
account of Vesical Radiology by A. Lomok, EIcctro-Radiologiste dcs Hdpitaux de Paris. 
Roj'al 8vo. Pp. 568, with 130 illustrations and 4 coloured plates. 1927. Paris : 
Masson et Cie. Fr. 70. 

AVe have read this fine work with ease and pleasure. It was pleasurable because 
of the clear graceful language, the valuable illustrations, and the good general 
turn-out of the book. It was easy because the whole subject of the gall-bladder 
is presented with scholarly completeness and in neat sections. 

The authors have enriched European medical literature with an encj'clopajdic 
monograph on the anatomy, physiologj"-, and pathology of the gall-bladder. Their 
collaborator Lomon is responsible for an excellent chapter on the radiology of the 
organ and this will he read wdely with profit. It is very modern and full of new 
diagrams and reproductions of skiagrams. It can be read separately from the other 
parts of the book. 

The main bodj'- of the book is made up of Parts 3 and 4. Part 3 comprises a 
section on biliary colic, another on biliary insufficiency, and another on post-prandial 
diarrhoea : this last section contains much that is really new and surprising. Part 4 
falls easilj’ into two divisions, concerned respectively "with calculous and non- 
calculous cholec}"stitis. The whole of this part is exceedingly useful for its con- 
ciseness, but much of it was long ago propounded by IMoynihan. In keeping with the 
book’s general quality of completeness there is a very long account of the different 
hjqjotheses relative to the formation of gall-stones. 

Part 5 is devoted to therapeutic measures. The authors make much, both from 
general diagnostic and particular therapeutic aspects, of the method of biliarj’’ drain- 
age which they wish to be called the method of Doyon-Meltzer-Lyon. Duodenal 
intubation and the introduction of magnesium sulphate near the sphincter of Oddi 
is described in great detail. Full instructions, with interpretations of the various 
results, are given in the matter of fractional biliary secretion analj^sis. 

The authors have dravm freely from the world literature, and so the continuity 
of the book is broken every little while by huge blocks of bibliography. It is hard to 
find anj’thing missing from this most learned and recondite book. Indeed, one of 
its smallest sections is yet the fullest and best account we have ever read of the 
‘ straM'berrj' ’ gall-bladder. 


Traitement de I’tJlcus gastro-duodenal. By Professeur Fidei, FEBXANDEZ-MAiixiNEZ, 
I’Hopital Saint-Jean de Dieu, de Grenade (Espagne). Crown 8vo. Pp. 138. 1927. 

Paris : Masson et Cie. Fr. 12. 

The first part of this book gives a general survey of present-day views on the 
treatment of ulcer of the stomach. It deals with principles only. The second 
part describes the medical treatment recommended by the author. This comprises 
a very strict dietetic regime combined W'ith alkalis. AA'^hat is of interest to the 
surgeon is the duration of treatment. After a period lasting for several weeks the 
patient enters upon the fourth stage, in which he has a very restricted diet, has to 
rest for an hour after each meal, has to drink a litre of alkaline water every day, 
and is only allowed to walk a short distance a day. This stage lasts, according to 
Professor Fernandez-3Iartinez, about tivo years. This is the minimum time for 
treatment. 

Putting aside the bad ps 3 'chological effect of such a prolonged period of 
invalidism, how manj^ men can afford to devote so much time to a cure when 
surgerj^ can accomplish more in far less time and at a not very serious risk ? 
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The author «ives the followng indications for operation ; pain, intractable 
li.'cniorrha.re, penetration of the ulcer into neighbouring structures, stenosis, '^“Ovula- 
tion. perigastritis, and fear of cancerous change. As to the particular method, he 
beh'eves a larce resection is indicated wherever possible. The next most useful 
method is that of Balfour. He thinks gastro-enterostomy should be resem'ed for 
cases in which there is a narrow pylorus or a duodenal ulcer. Subjects such as 
protein-shock therapy and vaccine treatment are described, and many formula; 
(far too many formiil.'e) given for the relief of sj-mptoms which may arise. 


Handbuch der spezlellen Chirurgie des Ohres und der oberen Ltiftweee. Edited 

bv Professor F, BLXJjrEXFEL,, IViesbaden ; and Professor Dr. R. HomfAXX, Dresden. 

Royal Svo. Pp. lOSO. Illustrated. 1927. Ix;ipzig : .1. A. Barth. M. 87 ; bound, 31. 95. 

This volume covers an extraordinarily wide field, including, as it does among its 
larger headings, plastic surgerj', ana;sthcsia local and general, and X-ray and radium 
therapy. 

It' is perhaps unavoidable in a hook of this description — a book of high aim — 
that there should be a certain inequality and that some articles should show a verv' 
definite superiority over others. One of the most admirable of these former is that 
contributed by Professor Boekenheimer and Dr. Stein, which deals verj' fuBj' with 
plastic operations on the face. The illustrations to this article are excellent, and the 
markings of incisions for flaps are made remarkably clear. 

The correction of nasal deformities is also gone into by Professor Joseph, with 
the most painstaking and instructive detail. Cosmetic operations on the face, and 
rhinoplasty, are also dealt with by Professor Boekenheimer and Dr. Stein at great, 
but most satisfactor}', length, and are very well illustrated. 

Professor Thost, on stenosis of the larynx, describes the treatment of tliis condi- 
tion in a manner both lucid and instructive, while a discussion on the causation of 
stenosis is admirably full. There is. however, a long discussion on the subject of 
paraffin injection for the nose, in which nothing fresh would appear to have been 
said about this treatment, the use of which, in any case, has now been practically 
abandoned in this countrj'. 

The article on general anaesthesia is perhaps the least good in the volume — 
indeed, it may be described as definitely disappointing, gas-and-oxj-gen and intra- 
tracheal ana;k:hesia being only just mentioned. On the other hand, the local 
ana;sthesia of the head, neck, and ears is well dealt TOth by Dr. Hejunan and Dr. 
Voss, and the illustrations and landmarks for block anaisthesia are verj* clear and good. 

The chapter by Dr. Pfeifl'er on X-ray diagnosis in the upper air-passages and ear 
gives us a careful and most interesting precis of the positions in which the X rays 
should he taken for the various regions which are under examination, and the inter- 
pretations of the findings. Tlie X-ray pictures here reproduced are extremely 
tj^pical and quite excellent. 

Treatment by means of X rays and radium is the subject of another chapter. 
This ivide and most important subject, which is still in its infancy, and the conditions 
in wliich this form of therapy may be of use, are discussed at great length, as are 
details of dosage, methods of application of radium, and the form in which radium 
should be applied. Dr. .AJbanus is responsible for this chapter, which is most care- 
fully dealt with and of great interest. 

Much more might have been said on the septic conditions of the ear, nose, and 
thro.at. These subjects are, unfortunately, veiv’ hurriedly sketched in, and since they 
can in no possible wise be ignored, or lightly touched upon, in anv volume which 
claims so comprehensive a grasp of the whole area of oto-rhino-larjmgology as does 
this one. It must be said that this portion of the book is not up to the standard of the 
volume in general, which as one of reference in radiotherapy and plastic suraen" is 
to be thorouglily recommended, and which fills a definite place in the literature of 
these subjects. 

The work is very well illustrated, and there are copious references both at the 
loot or the page, and in greater detail at the end of each chapter. The indexing is 
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Die Chirurgie : A System of Surgery. Edited Ijv Professors KiRScuKi'.n and Nordm.vnn. 
Imperial 8vo. Berlin ; Urban & Sehwarzenberg. 


Fasciculvs 20, concluding Vol. IV. Pp. 188, ■with 103 illustrations in the text, some 
in colour, and 20 coloured plates. M. 19. 

This section of the work, which is by Professor Jehn, of Mainz, and Professor 
Schubert, of iVIarienwerder, deals with the surgerj- of the lungs and the chest wall. 
It is remarkable for the great wealth and beauty of the coloured illustrations, which 
give most exact pictures of such conditions as gangrene, bronchiectasis, etc., and also 
of the many X-ray figures of the various lung diseases. There is a verj' clear and 
most valuable description of the various operations for the cure or relief of pul- 
monaiy' tuberculosis, and a good critical summarj' of results in a large number of 
cases. In 1024 cases, 32 per cent were cured and 31 per cent died — 12 per cent as 
the immediate result of the operation and 19 per cent at a later period. 

The rare diseases of the lungs, new gron-ths, and parasitic infections, are given 
a fair space, and the possibility of relieving emphysema by resection of the rib 
cartilages is described hut not commended. 

Professor Schubert’s article on the affections of the chest wall deals chiefly 
witli congenital malformations and the infections of the ribs by tubercle or other 
diseases. 

Fascicui-us 21, Vol. II. Pp. 23.1, with 108 illustrations in the text, some in colour, 
and 1C coloured plates. JI. 17. 

This section is by Professor Miiller, of Marburg, and deals with the surgery of the 
muscles, tendons, and fascite. The article opens with a short description of the 
anatomy and physiology, regeneration, degeneration, inflammatory and traumatic 
affections of the skeletal muscles. A great deal of this is of not much practical 
importance, but it gives a good foundation of normal physiologj' for later surgical 
deductions. In discussing isclnemic paralysis, we think that undue optimism is 
expressed about the operation for shortening the forearm bones, whilst the verj' 
simple and practical step of sliding dowmvards the common origin of the flexor 
muscles is not mentioned. The most valuable part of this section is that dealing 
with the various possibilities of tendon lengthening and tendon transplantation. 
We are glad to note that in regard to the inflammatorj' affections of the tendon 
sheaths, due reference is made to the work of Kanavel, because throughout most of 
this new text-book any but German authors are so seldom mentioned. The illus- 
trations of the various operations for tendon transplantation are models of clearness 
and artistic beauty. We think that the value of this section of the work would he 
grealty increased if a more critical estimate were given of the practical results of the 
different operations described. It is general^ recognized, for example, that tendon 
transplantation for musculospiral parah'sis gives rapid and excellent results, whereas 
the many operations for paratysis of the foot muscles are most disappointing. The 
last part of this section describes the various uses to which free fascia transplantation 
may be put. 


Frakturen und Luxationen : A Short Text-book for- Students and Practitioners. By 
Dr. K. Bauer, Assistant Professor of Surgerj', Gottingen. Royal 8vo. Pp- 230, witli 
237 illustrations. 1927. Berlin : .Julius Springer. M. IS ; bound, M. 1C.80. 

This is a very clearly MTitten and well-illustrated description of fractures and dis- 
locations. The introductory^ chapters, which deal with general principles of etiologj', 
mechanism, diagnosis, and -treatment are models of lucid description. The hook 
includes the consideration of fractures of the skull and vertebral column ; but these 
subjects inx'olvc such complete^ different principles from those of the injuries ol 
the limb bones that we rather question the adM'sability of including them. 

The ordinary methods of treatment by splints, plaster, and axial traction are 
well described, but we think the scope and methods of open operation are not sufli- 
ciently dealt ndth. Thus the advantages of bone-grafting operations in cases ol 
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spinal fracture without cord lesion are not mentioned. Fractures of the neck of the 
femur are deseribed wthout adequate reference to the possibilities of operative 
treatment. The illustrations throughout arc beautifullj- clear and very well 
reproduced. 


Technisclie Operationen in der Orthopadie. By Dr. Med. .Texius Fuciis, Baden-Baden. 

Medium 8vo. Pp. 230, M-ith 126 illustrations. 1027. Berlin : .lulius Springer. JI. 

16.50; bound, M. IS. 

Tins small monograph deals exclusively with the devising, making, and fitting of 
appliances for the correction of deformities or the compensation for paralj-sis. 
Details are given of how all the apparatus necessary can be made and fitted, including 
the working of the metal bands and joints. The materials chiefly used are moulded 
leatlier, steel rods, and elastic bands made of silk-covered rubber. With these 
materials all deformities and paralysis are treated, and a great wealth of detail in 
description and clear illustration is given, which makes the method clear. One is 
very favourably impressed with the exactness and scientific precision of Dr. Fuchs’ 
methods, although the doubt arises whether the extensive close-fitting leather splints 
are suitable for permanent use. Again, is it necessary to use so much more difficult 
and expensive appliances for simple fractures when plaster bandages afford the 
same principle of fixation ? 

The most valuable sections, we think, are those which describe how contractures 
can be overcome or paralysed muscles replaced by the use of broad elastic bands 
which exercise constant traction that can be graduated both in amount and direction. 


Le Traitement des Fractures du Col du Femur par la Methode du Professeur Delbet. 

By Jacquts Leveuf and Cir. Giiiode. Boyal Svo. Pp. 148, with 164 illustrations. 

1927. Paris : Masson ct Cie. Fr. 30. 

The arrangement and method of this small monograph make it an ideal of clear 
exposition. Professor Delbet had used his method before the war and has developed 
it greatly during and after that period. The method consists of two acts. By the 
first of these the fracture of the neck of the femur is reduced and fixed bj' an external 
apparatus under the guidance of the X rays ; by the second the broken bone is 
transfixed by a screw or a graft guided into place by a special drill guide. The 
placing of the drill, screw, or graft is done tlirough a small external incision without 
exposure of the fracture. No special fixation is used after the operation. After the 
eighth day the patient is allowed to move his leg ; he stays six weeks in bed, and 
after three to four months is allowed to walk unsupported. 

The great value of the book is the clear and honest account given of both the 
immediate and late results. One hundred and thirty-four cases are described, with 
5)0 late results. The most startling thing is the mortality of over 9 per cent. These 
fatal cases were for the most part in elderly patients and after operations done for 
recent fractures. Of cer\-ico-trochanteric fractures there were 24 operations with 
4 deaths. It is admitted that as natural union by callus takes place in these, 
operation is not necessarj-, and it is no longer performed. Of 53 recent cases of 
fracture of the true neck of the femur, late results were known in 37, and of these, 
8 were verj’ good, 13 fair, and 10 bad. Of 29 cases of ununited fracture treated by 
a fibular graft the result was knoivn in 22, and of these, 9 were good, 10 fair, and 
3 bad. It is, however, to be noted that in many of those described as tiood or fair 
the X rays show a very poor position or bad union. In 15 cases a de^d bone petf 
was used, and of these, 10 results were bad and only 1 was known to be <iood. 

The book is of great value because it enables the reader to form so accurate 
an opinion of the method of treatment described. We must confess that the 
considerable mortality, the complexity of the apparatus, and the uncertainty of the 
results would make us hesitate to use the technique for operation or after-treatment 
which is advocated. 
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Etudes sur les Affections des Os et des Articulations. By Andjie Leri, Profcsseur 
agrege a la Faculte de IMedecine de Paris. jMedium 8vo. Pp. 4G0, with 128 illustrations. 
1927, Paris : iSIasson ct Cie. Pr. 58. 

PnoFESSOR Leri, who has already WTitten a ■well-known work dealing with the 
affections of the vertebral column, now presents in this small volume a eollcetlon 
of essays on certain aspects of general bone and joint diseases. It is in no sense 
a formal description of the common diseases, but rather a special presentation of 
rare conditions or of special aspects of common diseases. Among the diseases of 
developmental or congenital origin the author describes generalized osseous dystrophy 
under the term ‘familial pleonosteosis". He also has sections dealing ivith hj’po- 
chrondroplasia, cleidocranial dysostosis, facial hemiatrophy, oxycephaly, multiple 
exostoses, and anencephaly. Among the acquired diseases of bone he discusses 
rickets, osteomalacia, Paget’s disease, von Recklinghausen’s disease, and the sjqihilitic 
affections^ of bone. ^ The section on articular diseases is confined almost entirely to 
rheumatoid arthritis, with special reference to the nodosities forming in the peri- 
articular structures. The most valuable part of tbe work is the carefully i\Titten 
histories of indhddual cases illustrating the rarer conditions. The figures in the book 
do not do justice to the subject matter as they are very poorlj' reproduced. 


A Treatise on Orthopaedic Surgery. By Rovai. AViiitmax, ai.I)., M.R.C.S., F.A.C.S., 

Surgeon to the Hospital for the Ruptured and Crippled, etc., New York. Eighth 

edition. Royal 8vo. Pp. lOGl + xii, with 954 engravings. 1927. London ; 

Henry Kimpton. 43s. 

The regularity with ivliich new editions of this book appear bears testimony both 
■to the popularity of the work and to the energy of its author. The matter added 
in the present edition consists largely of deseriptions of new methods of treatment 
and additional illustrations bringing the subjeet well up to date. Indeed, if critieism 
were to be made, it might be said that some of the older seetions could be pruned 
down to render the volume less bulky, although much of the old matter is of such 
great clinical interest and is so well ■^\Titten that it would be difficult to select passages 
for excision. 

Among the many ne-^v ideas in treatment may be mentioned the Ghormley 
bivalve corset for treating spinal caries ivith exposure to sunlight, and various new 
operative procedures such as Smith-Peterson’s and Verrall’s methods for arthrodesing 
the sacro-iliac joint and Hibbs’ method of extra-articular arthrodesis of the hips. 
Then there are excellent new diagrams of methods of arthroplasty of the knee (taken 
from Campbell’s description of Putti’s operation) and of the elbow (from MacAusland), 
and many smaller points such as the treatment of reeent acute osteomyelitis by 
multiple drill-holes into the metaphysis (Clarence Starr). Indeed, the whole work 
shows how carefullj’- the author follows up the recent literature of his subject and 
incorporates all that he feels to be valuable in his work. There are, of course, 
omissions — for example, the method of correcting ischa;mic contracture by a muscle- 
slide operation is omitted, and the description of cystic and fibrocystic conditions 
in the bones is unduly brief considering the great interest taken in these conditions 
in recent j'ears. On the whole perhaps the older methods of splinting, braces, and 
other mechanical derdees receive an undue prominence, and more recent methods of 
phj'siotherapj' bj' re-education, etc., get less than they deseiv’-e, but the -work sl.ill 
retains its position as one of the best — if not the best — general orthopa;dic text-books 
in the English language for students, practitioners, and specialists. 


Treatment by Manipulation : A Practical Handbook for the Practitioner and 
Student. Bj^ A. G. Tijibreli, Fisher, M.C., F.R.C.S. Second edition. Demy 8vo. 
Pp. 200 -f xii, with 02 illustrations. London : H. K. Lewis & Co. Ltd. 9s. net. 

The author of this book has been gratified by the rapid [circulation of the first 
edition and is therefore encouraged to enlarge and reuTite parts of it for this second 
edition. Special emphasis is laid upon the necessity to found treatment upon a 
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sound anatomical basis, and vet the author frequently allows himself to talk almost 
like the osteopaths, e.g., when he says (p. 180), *• It is easy to see that a umlateral 
rotatory displacement of the innominate bone upon the sacrum of a fraction of a 
millimetre misht cause acute pain and disability."’ After this alarming statement 
we are somewhat comforted to learn (p. 185) that by manipulation " relief is usually 
imniediate. as once the displacement has been reduced there appears to be no tendency 
to recurrence.*’ IVe think it would be much safer to attribute pain and its relief 
bv manipulation to adhesions or inflammatoiy- products and their dissolution, than 
to talk about mj-thieal displacements which can neither be proved nor disproved. 
As we said in re\nem"ng the first edition, the indications for methods of manipulation 
are well described. 


La Transfusion du Sang de I'Animal a THomme. By Rexe CRuenET, A. Ragot, and 

J. C.\ussi.MON-. Crown Svo. Pp. lOG -r x. 1928. Paris : Masson et Cie. Fr. 12. 

It is a little difficult to appreciate exactly what the authors of this monograph 
believe themselves to have achieved by their investigations. Tliey have shown 
that the blood of one animal is toxic to one of another species, and fatal if sufficient 
be given. Tliis was already knoum. They have also found that the foreign blood 
is tolerated better if it is injected veiy slowly into the recipient's veins. Their 
experience that the blood of one animal if given to another slowly and in small 
quantity is not necessarily fatal encouraged them to try the therapeutic effect of 
the blood of horses and sheep upon human beings. Tlie reader's own blood runs 
cold as he reads the accounts of how severely the patients suffered from the expected 
sj-mptoms, and how narrowly thej' escaped death, and he is not consoled by the 
preliminary statement that " Le mouton choisi etait superbe ". Xo eridence is 
forthcoming that any improvement that the patients may have experienced was 
due to the treatment. The whole treatise is in any case irrelevant to the larger 
problem of the therapeutic uses of blood transfusion. It is quite erident that the 
intravenous injection of animal's blood is merely one way, not without dangers, of 
producing protein shock. The quantitj- that can be given ufthout killing the patient 
is verj' small, and can ha^•e no therapeutic value qua blood. All the corpuscles 
contained in it are, of course, immediately destroyed. 

Tire authors nevertheless suggest in conclusion that the transfusion of blood 
from animals to man may soon fulfil a ‘role enorme’ in the treatment of disease. 
They have risions of stables filled with horses and of ‘moutons superbes’ immunized 
against every form of bacterial infection, including filter-passing organisms, ^vith 
rivers of blood pouring from them into the veins of suffering humanity. We fear 
that they are, to say the least of it, sanguine. 


Die Bluttransfuslon. By Dr. E. KirB.ixYi, University of Budapest. With a Foreword 
by Prof. Dr. L. v. Bakay, Budapest. Royal Svo. Pp. 127, illustrated. 1928. Berlin 
and Vienna : Urban and Scliwarzenberg. 31. 6. 

This excellent monograph, written in Budapest, follows the usual lines in gii-in<T a 
comprehensive account of the subject. It aims at gathering together scattered 
knowledge in reasonable compass, rather than at putting forward any original matter. 
The author writes partly from his own experience, and himself favoursA technique 
which uses citrated blood. He devotes considerable space, however, to a descrip- 
tion of various sj-ringe methods of transferring untreated blood from donor to 
recipient. A verj- large number of authorities are quoted, but the author does not 
appear to have noted the work of Storer and .Almroth Wright upon immuno- 
transfusion with defibrinated blood. He states, indeed, that the use of defibiinated 
blood is to be wholly condemned, a conclusion quite at variance with that of the 
authorities mentioned. 

The book is in most respects a reliable guide to the subject, and it is well 
Illustrated. 
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Die Laserung verletzter vmd erkrankter Gliedmassen Leerschienen und verbandlose 
Wundbehandlung. By Professor D. Heinrich Braun, Zwickau. Roval Svo. Pp. lis, 
with 101 illustratiDns. 'l928. Leipzig: J. A. Bartli. M. 12. 

Proitjssor Braun's •uire splints became widely known during the war, and their 
utilitj' was so generally recognized that they have now come to be used for the 
treatment of injuries and inflammations of the limbs in ciAul hospitals. In addition 
to the fixation of the limb, the wre splints enable the wound to he exposed irithout 
bandages or dressings, and the author extends this idea to other parts, e.g., the head, 
chest, or hack, so that, by suitable Avire cages, affected parts may he protected and 
yet exposed to the action of the light and air. In addition to this, the hulk of the 
hook is occupied in describing the technique of fracture treatment by means of 
ice-tongs traction and the support of the various types of Avire cradle splints. The 
illustrations, both photographs and diagrams, are models of clearness. 


Lehrbucb der Rbntgendiagnostik tnit besonderen Berucksichtlgung der Cbirurgie. 

By H. R. ScHiNz, AAtth the assistance of tV. Baenscii and G. Friede. Imperial 8a'o. 

Pp. 1131 + XAnii, Avith 1722 illustrations, some in colour, and 5 photographic plates. 

1928. Leipzig : Georg Thieme. M. 90 ; bound, ]M. 98. 

It is seldom that the reAueAver has a A'olume before him on AA'hich he can bestow so 
much unstinted praise as is the case Avith this text-hook of radiographic diagnosis. 
It is not merely that the AA'hole range of the subject is so carefully and systematically 
dealt AA’ith, hut such an admirable balance is kept hetAA’een the teclmical exposition 
of X raj^s on the one side and scientific medicine and surgerj’- on the other. 

The hook is much more than an atlas of X-ray pictures, although the excellent 
figures make it in this respect a most A-aluahle hook of reference. Each subject 
is discussed primarily from the point of A'icAv of clinical diagnosis ; then the special 
methods of X-ray examination are described and the results given. Subjects such 
as fractures in AA'hich diagnosis does not piesent any special difficulty are dealt 
AA'ith comparatiA'ely shortly, special attention being given to matters of doubt, as, 
for example, the formation and absorption of callus. Disorders of hone grcAAth are 
fully discussed, and in this and other parts describing hone changes there are many 
A-aluable microscopical sections of diseased tissues to elucidate the X-ray appearances. 
The chapter describing changes in the skuU, accessory nasal sinuses, and the ear are 
of A'ery great A'alue, giA-ing as thei' do so many pictures of both rare and tj’pical 
diseases and the results of A’entriculography. The same may be said about the 
chapters on the radiological examination of the chest and abdomen, and it is difficult 
to do justice to these in the short space aA'ailable for reA'icAV. 

The book should certainly find a place in CA-ery medical library, and in the 
interests of English readers it is to be hoped that the publishers aatII be able to 
arrange for an English translation. 


The Methods of Clinical Diagnosis. By A. G. Gibson, iSI.D., F.R.C.P., Hon. Physician 
io the Radciiffe Infirmary, Oxford, etc.; and W. T. Coeuier, JI.D., M.R.C.P., Hon. 
Assistant Piiysician to the Radciiffe Infirmarj'. CroAA-n 8a'o. Pp. 398 XA’iii, AA'ith 13G 
illustrations and 3 coloured plates. 1927. London : EdAA'ard Arnold & Co. 12s. Gd. net. 

This book is intended primarily for students during their AA'ard AA’ork. ^ It giA'es a 
A'erj' clear and careful account of the A'arious methods of clinical examination, the 
greatest stress being laid on the simplest methods. The most important laboratorj' 
tests are described as aa'cII, so that it also affords a guide to clinical patholog}'. As the 
book is primarilj' intended for medical rather than surgical work, perhaps aa'c ought 
not to comment upon it in detail, but AA-e cannot refrain from expressing surprise 
that radiography is so A’erj' brieflj" discussed that it has not been necessary' to insert 
a single radiogram to illustrate the diagnosis of diseases of the gastro-intestinal tract, 
chest, or skeleton. 
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Minor Surgery and Bandaging. By Gm-NXE AViixtois, JI.S., F.R.C.S., Surgeon, 

sitv CoIIeae Hospital. Nineteenth edition. Cro^vn Svo. Pp. 4.39 -- ^^II, nntn 24 1 
illustrations. 1927. London : J. it A. Churchill. 10s. Cd. net. 

This is the descendant of the book hearing the same title -nTitten by Christopher 
Heath in ISGl. It still remains one of the best of its kind, and the present author 
is to be conoratulated on the tvay in which he has included aU that is important 
u-ithout making the book too bulky. Fractures are dealt with at some length, but 
we think that methods of traction by transfixion pins or calipers might have been 
given more fully. Some of the apparatus illustrated is obsolete, e.g., Petit's tourni- 
quet or the pattern of Thomas's splint shown in Fig. 224. There is a verr- useful 
chapter on antesthesia and local analgesia, but here again, in a book dealing with 
essentials, we think that the i’ernon-Harcourt apparatus might have been omitted. 


Travaux de la Clinique chii-urglcale et du Centre anticancereux de la Salpetriere. 

Edited by A. Gosset, Professeur de Clinique chirurgicale a la Faculte de Jledecine 

de Paris Chirurgien de la Salpetriere. Imperial Svo. Pp. 275, with 134 illustrations. 

1927. Paris : Masson et Cie. Fr. 05. 

The first volume of the work of the Surgical Clinic of the Salpetriere was published 
by Gosset a year ago and was favourably commented on in the pages of this journal. 
The second volume, which has recently been published, appears to be as good as 
the first. Tlie follouing list of contents speaks for the ivide interest taken in 
surgical matters ; (1) Organization of the Surgical Clinic of the Salpetriere, A. 
Gosset ; (2) Surgical Treatment of Carcinoma of the Breast, A. Gosset ; (3) Excision 
in two stages of Tumours of the Ascending Colon, A. Gosset and J. Charrier ; (4) 
Degastro-enterostomy, jMarcel Thalheimer ; (3) Strawberry Gall-bladder, A. Gosset, 
Ivan Bertrand, and Georges Loenw ; (6) An Account of 24,000 Anaisthesias, Dr. 
Maurice Boureau ; (7) The Results of 75 Cases of Carcinoma of the Uterus treated 
by Radium and Surgery, Robert Monod ; (8) Anatomical and Bacteriological 

Researches on Cancer of Plants, J. Magrou ; (9) Surgical Treatment of Cancer of 
Glands of the Xeck, Rajuirond Bernard : (10) Chronic Hremorrhagic and Purulent 
Inflammation of the Rectum, Dr. Roger Sardgnac. All these are good articles and 
worthy of the attention of surgeons. 

It is interesting to sur\‘ey the ideals of Professor Gosset concerning the organiza- 
tion and constitution of a surgical clinic. In his article he gives an account of its 
inception and early work under Terrier and subsequent chiefs, and its present recent 
constitution after re-modelling. Gosset's ideal, which he has now been able to realize, 
is a number of laboratories grouped round the hospital and operating theatres so 
as to allow easj' access and intercommunication to researchers and clinicians. The 
various laboratories which are now so grouped roimd the central service are : labora- 
tory of hiologj-, of chemistrj', of bacteriology and hiematologj-, of experimental 
surgerj', of photography, a librarj', a service of radiologj', a se^^^ce of radiotherapy, 
and a lahoratorj- of botany. 

Readers of this re^dew may possibly feel disposed to pay a ^•isit to this Clinic, 
and, if they do, will not fail to be interested and stimulated. 


Tbe Surgical Treatment of Malignant Diseases. By Sir Hoebukt J. tV.tniXG. 3I.S 
M.B., B.Sc., F.R.C.S., Surgeon to and .Joint Lecturer in Surgerj- at St. Bartholoniew’s 
Hospital and Medical College, etc. Royal Svo. Pp. 07 -f xx, irith 277 illustrations 
and 19 coloured plates. 192S. London: Humphrey Milford. 50s. net. 

Tins volume comprises tlie Bradshaw Lecture of 1921 and a iarire amoimt of 
material collected for the purpose of the lecture ; the whole subject has been 
brought up to date by the inclusion of Gye and Barnard’s work and the Blair Bell 
treatment. It ren'ews the general pathologj- of the various tvpes of mali<mant 
disease m different parts of the body, and outlines the operative and other methods 
by which they usually can be treated ; statistics dealing irith the etiolom,- and 
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results of some operations are included. It comprises a careful and thorough piece 
of work, which from its nature must have occupied a large amount of time. It 
is well and suitably illustrated, and the coloured plates are unusually good. 


A Text-book of Urology. By Oswald S. Lowsley, A.B., M.D., F.A.C.S., Director of 
the Department of Urology of the New York Hospital, ete. ; and T. .1. Kinwix, Ph.C., 
B..S., iM.A,, M.D., Chief of Clinic of the Department of Urology' of the New York 
Hospital. IMedium 8vo. Pp. 699 -p x\nii, with 233 engravings and 13 plates, 1926. 
Philadelphia and New York : Lea & Fcbiger. .SIO. 

This is a book which will be found to contain an immense amount of information 
and a very extensive bibliography. It is ditaded into three parts : the first deals 
wdth the history of urological surgery ; the second contains chapters on history- 
taking, physical examination, cystoscopy, and X-ray diagnosis ; the third and 
largest part is concerned with the diseases of the genito-urinary organs. In this 
third section each organ is discussed very fully ; its development, anatomy and 
physiology, and anomalies are described, and there follows an account of its diseases, 
■with their pathology, diagnosis, and treatment. 

The authors state in their preface that their purpose has been to “ construct a 
complete text-book in one volume ”. '\tniilst trj'ing to give them full credit for the 
immense labour involved in collecting so much information, ^vc incline to think that 
they have occasionally neglected to read, mark, and inwardly digest this vast 
pabulum. Thus, if we consider the chapter on the prostate, we shall find a detailed 
account of the pathology of the disease knoivn as adenomatous hj’pertrophj% but 
nothing about the effects this enlargement produces on the bladder, the ureters, 
and the kidneys ; twenty-nine pages are devoted to the treatment of prostatic 
disease, but only fourteen lines to the indications for such treatment ; so obsessed 
are the authors •nith the importance of pathology and treatment that they have 
omitted to give any account of the symptoms produced by adenomatous hypertrophy. 

We have been unable to find any discussion of the value of lithotrity in the 
chapter on the bladder ; this seems to us a surprising omission ; can it be that 
Bigelow has been forgotten in America ? On the whole we think not, for we have 
found two figures (154, 155) •which do actually illustrate this operation, though there 
is no text to correspond to these pictures. The whole subject of stone and foreign 
bodies in the bladder is dealt with in tw’o pages, whilst twenty pages are devoted 
to the subject of Cowper’s glands. 

A very full account is given oi testicle transplantation. After reading the 
authors’ description of the various operations which have been devised, and the 
evidence they accept as proof of the efficiency of such procedures, we find ourselves 
in complete agreement with their preliminarj'^ statement that “ serious students 
and investigators have refused to consider the subject as coming within the scope 
of a treatise on urological surgery ”. 

There are some very good illustrations, but we fail to see why a plate 
showing the perineal operation of prostatectomy should be inserted in the chapter 
devoted to the diseases of the ureter. 

On the whole, we cannot commend this book to our readers, for it suffers from 
tw'O grievous defects : it shows a notable lack of proportion, and gives the impres- 
sion of having been written in a hurrjL 


Organisation und ordnungsgemasser Betrieb des Operationssaals. By Professor Jlax 
Kappis, Hanover. Demy 8vo. Pp. 119, with 28 illustrations. 1927. Leipzig : 
Georg Thieme. M. 4.80 ; bound, M. 0. 

This is a small but very valuable practical guide to the organization and arrangement 
of the operating theatre and the teclmique of major operations. It discusses the 
different problems presented by the large and the small hospital or nursing home, 
and it describes the apparatus and technique in general use in Germany, which do 
not differ in any important particular from those which are found in this country. 
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IX. SIMPLE TUMOURS OF THE BREAST. 


T here are two common simple tumours of the female breast — fibro- 
adenoma and duct papilloma. Among the less common are fibroma, 
mvxoma. lipoma, endothelioma, and adenoma. All are rare in the male. 

Fibro-adexoma. — A fibro-adenoma is an encapsuled tumour formed by 
the local overgron-th of the epithelium and the eonnective tissne of the gland. 
It is made uji of a fibrous stroma enclosing spaces lined bj- epithelial cells. 
In the common, hard fibro-adenoma the fibrous tissue of the stroma is fully 
formed. In the rare, soft fibro-adenoma the fibrous tissue of the stroma is 
highly cellular, the cells being spindle-shaped and active in their gi-owth. 

The hard fibro-adenoma most commonly arises between the ages of 15 
and 30 as a single tumour on the surface or the edge of the gland, and grows 
slowly. From an early stage its surface is lobulated. The capsule of the 
tumour is separated from the depression which it occupies on the surface of 
the gland by a cellular space, crossed only by fine strands of connective tissue 
and by the vessels which supply it with blood. The free mobility which is 
thus conferred upon the tumour is one of its most charactei-istic clinical signs, 
though this mobility may, in time, be redueed by a gradual induration of the 
neighbouring tissue of the gland. To the naked eye the cut surface of a 
fibro-adenoma presents a uniform, white or faintly pink, fibrous appearance. 
Some indication of its structure may be given by narrow slits or small holes, 
but it is onh’’ in the cystic forms that the e 2 >ithelium-lined spaces become as 
obvious as is the solid, fibrous stroma. 

On microscopic examination the mode of origin of the eommon, hard 
fibro-adenoma can readily be followed. It commences by proliferation of 
the fine connective tissue which surrounds the epithelial tubes. The fibrous 
h\’perplasia is not concentric, but takes the form of blunt rounded processes 
which project into the lumen, pushing the epithelial lining in front of them 
as they go. From the sides of these processes secondary projections arise, and 
this is continued until the tumour consists of adrdt fibrous tissue in which are 
embedded branching slit-like s^jaces lined by epithelium. To this, the common 
variety, the name of intra-canalicular fibro-adenoma has been given, to distin- 
guish it from the much rarer peri-canalicular type. In a peri-canalicular fibro- 
adenoma the connective-tissue hyperplasia oecurs concentrically around a 
terminal duct with its acini, and the latter retain their regular appearance 
surrounded by a whorl of fine fibrous tissue. This kind of fibro-adenoma is 
often multiple and remains of small size, producing a granular or diffuselv 
nodular feeling on clinical examination of the breast (diffuse fibro-adenoma- 
tosis). The intra-canalicular and peri-canalicular tj-pes of connective-tissue 
hyperplasia may coexist in the same fibro-adenoma. They present no specific 
characters through which they can be differentiated by the naked eye. 
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The soft fibro-adenoma is much less common than the hard, and, as a 
rule, affects women after the age of 30. It is usually soft from the beginning, 
but occasionally a liard fibro-adenoma, after many years of slow growth, 
assumes the cliaracters of the soft type and begins to grow rapidly. Tlie 
soft fibro-adenoma forms a rapidly-growing, soft, lobulated tumour, which, 
because it is cncapsuled, remains freely movable whatever its size. On 
microscopic e.xamination, its stroma is rich in nuclei, made up of elements 
which present every transition in shape from the embryonic spindle to the 
fully-formed fibrous-tissue cell. 

The cystic fibro-adenoma is one in which the glandular epithelium lining 
the spaces secretes sufficient fluid to distend the usual slits into cysts. The 
cysts are occupied by foliated growths of fibro-adenomatoiis tissue, which arc 
often so tight!}' packed that they bulge out of the cavity when the cyst is 
cut across. Lobulation is a striking feature of cystic fibro-adenoma, and if 
the tumour reaches a great size, the skin over one of the lobules may be so 
stretched that it gives way and the cyst discharges its fluid contents on the 
surface. Through the hole in the tliinncd-out skin the intracystic tumour 
fungates, becomes infected, bleeds, and sloughs. 

Degenerative Changes in Fibro-adenoniaia . — Mucoid degeneration of the 
stroma is common on a microscopic scale, and occasionally gives a distinctive 
appearance to the tumour on naked-eye examination. In extreme cases it 
may lead to the formation of cysts within the tumour. 

Sarcomatous change in a fibro-adenoma is rare, and the rapid growth 
which it causes must be distinguished clearly from that which accompanies 
the transition from the hard to the soft variety of this tumour. When a fibro- 
adenoma becomes sarcomatous, the movable, encapsuled tumour is replaced by 
a fixed, infiltrating growth, in which all trace of glandular epithelium is lost. 

Carcinoma and fibro-adenoma may coexist in the same breast, but a 
carcinoma which develops from a fibro-adenoma is so rare as to be a patho- 
logical curiosity. 

Duct Papillojia. — D uct papilloma is a disease of middle-aged and elderly 
women, and is almost unknown before puberty. The papillomata, which are 
usually multiple, spring from the Avails of the ducts and project into the 
lumen. Each consists of a delicate, branching stalk of A'ascular, connectiA'e 
tissue supporting a single layer of columnar epithelium. The papillomata 
which groAv in the larger ducts are the only ones AA’hich often giA'e rise to a 
clinically appreciable lump, and hence the latter is usually situated near the 
nipple. The lump Avhich is felt may be the papilloma itself, but more often 
is a cyst formed by dilatation of the duct in Avhich the tumour is groAving, and 
distended by serous or blood-stained fluid secreted by the epithelium of the 
papilloma. The duct betAA'een cyst and nipple commonly remains patent and 
alloAA's the escape of the contents of the cyst. Hence the most characteristic 
physical sign of duct papilloma — a blood-stained discharge from the nipple. 
On the other hand, the peripheral part of the sector serA'cd by the blocked 
duct suffers from hyperplasia of both epithelial and connective-tissue elements, 
and acquires the indurated, granular feel of chronic mastitis. The duct 
papilloma has a strong tendency to become carcinomatous in the course of 
years, the carcinoma being of the columnar-celled A-ariety. 



There is another form of duct papilloma, essentially similar in structure 
but productive of a different clinical j)icturc. in M-hieh a considerable j)art 
of one or both breasts is transformed into a number of large cysts containing 
intracystic, papillary growths. 

Exdotkeliom.v. — Endothelioma is not a very uncommon tumour of the 
breast. It is quite innoeent, and cannot be distinguished with certainty from 
a hard fibro-adenoma c.xccpt by the microscope. 

Fibrom.\ ; i\lYXOjr.\. — True fibroma and my.xoma arc rare in the breast, 
but it is not uncommon to find a fibro-adenoma in which the fibrous element 
is predominant and has undergone c.xtcnsive myxomatous change, while the 
adenomatous part is represented only by a few scattered vesicles lined by 
epithelium. 



FIBRO-ADENOMA OF BREAST. 


A female breast drawn from the front and in seetion. 

The breast is enlarged by a lobulated tumour whieh has ulcerated through 
the skin in several places. The nipple has been destroyed. The cut surface 
shows an cncajisuled tumour, made up of foliated growths enclosed in cystic 
spaces. Museum of the College of Medicine, Univcrsily of Durham, C.4u33 

Micnoscopic Structure. — Fibro-adenoma. 

Clinical History. — The patient was a woman, aged 73, who first noticed 
a swelling in the breast six years before admission to hospital. Since ulcera- 
tion commenced there had been frequent luemorrhages. On examination, the 
breast was freely movable on the deeper structures. One small lymph-gland 
was felt in the axilla. The breast was amputated. 



Museum of 


THE College of Medicise, University of Durham, C.4533 


j 1 


NO. 9 — SUPPLEMENT 








Fkont View. 
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SOFT FIBRO-ADENOMA OF BREAST. 


A female breast divided to one side of tlie nipple. 

An oval, encapsuled tumour occupies the central part of the breast, 
beyond which it projects in front and behind. The tumour is fleshy and of 
a pale yellowish-white colour, except where stained by blood. Narrow clefts 
interrupt its cut surface, and several small cysts containing intracystic growths 
have been divided by the section. 

Mtiscum of XJnivcTsUy College Hospital, ll.C.'l 

Microscopic Structure. — The tumour consists of a fibrous stroma rich 
in spindle cells. Scattered through it are spaces lined by irregular spheroidal 
epithelium. The spaces vaiy much in form and size — some resemble a 
terminal duct with its acini, others are more irregular and contain growths 
projecting from their walls. 

Clixic.\l History. — The patient was a single woman, aged -IT. No 
other details are given. 




FIBRO-ADENOMA OF BREAST. 
(Myxomatous Degeneration.) 



A female breast drawn from the deep surfaee. 

An eneapsuled, eystie tumour, situated at the edge of the breast, has 
been displayed b}^ removal of part of its wall. It is filled by pedunculated 
growths, whieh are eovered by smooth epithelium and contain a stroma of 
my.Nomatous tissue. 

Museum of the College of Medicine, Universilg of Durham, 49.3/17 

Microscopic Structure. — Intra-canalicular fibro-adenoma with myx- 
omatous degeneration. 

Clinical History. — The breast was removed by operation from a middle- 
aged spinster. 



SOFT FIBRO-ADENOMA OF liREAST. 


A section of a female breast. 

Tlie breast is greatly enlarged by an cncajjsnlcd. lobnlatcd tnmonr. The 
lobulation is most evident in the upjier part of tbc sjiccimen, where the tnmonr 
reaches the deep surface of the skin. The cut surface shows foliated masses 
of tumour enclosed in cystic spaces of varying size. 

Palliohgical Museum, Viiiversili/ of ShrfftrM, 

Microscopic Structure. — Soft fibro-adenoma with cellular, fibrous 
stroma. 

Clixic.4L History. — The patient was a woman, aged CS. who had noticed 
a swelling of the right breast for fifteen years. For the first ten years of this 
period it had not altered in size. For tlic last five years it had grown. Three 
weeks before admission to hospital the tumour had ulcerated through the 
skin, and since then had been blecdinsr. 

On e.vamination, there was a large, nodular swelling of the right breast, 
which showed no sign of malignancy. The tumour was fimgating through 
the skin. The breast was removed by operation. 





SOFT FIBRO-ADENOMA OF BREAST. 


A section of a female breast. 

The upper two-thirds of tiie breast is occupied by an encapsuled tumour, 
two lobules of which have been divided. Its cut surface is opaque and fleshy. 
The rest of the breast appears normal to the naked eye. 

Museum of the Cancer Hospital, London, 454 

Micuoscopic Structure. — A highly-cellnlar stroma encloses spaces lined 
by epithelium. 

Clinical History. — The patient was a married woman, aged 52, who 
had nursed three children. For the past ten years she had noticed a lump 
in the left breast, which grew larger and tender at the menstrual periods, 
but otherwise caused no pain. There was no discharge from the nipple. 

On examination, there was a soft, smootlil}' lobulated tumour in the left 
breast, over which the superficial veins showed large and blue. The lump 
was not attached to the skin, the nipple, or the chest wall. The nipple was 
not retracted. The axillarj" glands were not enlarged. The breast was removed 
by radical operation. 






Museum of the Cancer Hospital, London, 454 







FIBRO-ADEXOMA OF BREAST. 


A section of a female breast. 

In the upper part of the siiccin^cn is an ci\capsulcd tumour which extends 
from the skin to the pectoral fascia. The texture of its cut surface is homo- 
geneous, and its colour is grey with a yellow tinge. It is slightly translucent. 
The rest of the breast has a normal appearance. 

Musniiii of the Cancer Ilonpilal. London. 581 

Microscopic SxitccTL'ni:. — The groundwork of the tumour consists of 
fibrous tissue which has undergone extensive myxomatous degeneration. Here 
and there are a few small spaces lined by epithelium, showing that the tumour 
was originally a fibro-adenoma. in which the growth of the glandular elements 
has been exceeded by that of the fibrous stroma. 

Clixic.^l History. — The patient was a widow, aged 50. who had nursed 
several children. Twelve months before admission to hospital she noticed a 
painless swelling in the right breast. 

The right breast was drawn slightly upwards and outwards. The nipple 
was not retracted. In the upper and outer part of the breast was a rounded, 
nodular tumour, which was partly hard and partly soft. It was attached to 
the skin and to the deep fascia. There were some enlarged glands in the 
right axilla. The tumour was thought to be a carcinoma, and was removed 
by radical operation. 
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FIBRO-ADEXOMA AND SARCOMA OF BREAST. 


A female breast in seetion. 

Tlie breast is enlarged by a bilobed tumour, rvliieh, although eireum- 
seribed, eannot be enucleated from the surrounding sti-ucturcs. The smaller 
lobe on the left has the naked-ej'e charaeters of a fibro-adenoma. The larger 
lobe is more homogeneous, softer, and more translucent, and contains no 
glandular spaces. llutUcrUw Musemn, Ji.C.S. 218I.2 

IMicuoscopic Structl'ke. — The smaller lobe consists of dense, hyaline 
connective tissue in which arc compressed glandular spaces. The larger lobe 
ju’esents a similar structure, with ill-defined groujrs of spindle cells scattered 
through it. 

CnixiCAL History. — The patient was a widow, aged 47 , who had had a 
swelling in the left breast for twenty years. For two and a half months before 
operation the lump had been growing rapidly and had become painful. 

On examination, there was a well-defined swelling in the left breast. It 
was free from the skin and deep fascia but was fixed to the nipple. There 
was no palpable enlargement of the axillarj’- glands. The breast was removed 
by operation. No after-histoiy. 




FIBRO-ADENOMA OF BREAST. 


A section through a female breast. 

Tliere is an encapsuled tumour, measuring 3| inches in its long diameter, 
and consisting of numerous eystic spaees filled with papillomatous caulifiower- 
like masses of growth. j\Iost of the growth is formed of myxomatous fibrous 
tissue. In the recent state, the cystic spaces contained a viscid straw-coloured 

Musetijit of the College of Medicine, University of Durham, 493/15 

Mickoscopic Sthuctuke. — Int.ra-canalicular fibro-adenoma. 

Clinical Histohy. — The patient was a woman, aged 55 years. She 
complained of having had a graduallj' enlarging tumour in the right breast 
for seven jmars. For the last two yeai’s there had been spasmodic pain in 
the breast, and, one month before admission, the overlying skin became thinned 
and ulcerated. On e.xamination, the surface of the tumour presented numerous 
soft cysts ; it was not fixed to the pectoral fascia, and there was no enlarge- 
ment of the axillary lymph-glands. 

On April 0, 1910, the breast was amputated. The patient left hospital 
on April 19 with the wound soundly healed. 

On July 2, 1910, she returned with two cherry-sized recurrences in the 
operation scar, one being adherent to the pectoralis major muscle. A complete 
Halsted’s operation was done. 

Histological e.xamination proved the presence of a true spindle-cell sarcoma. 

She made a good recovery from the second operation, but again returned 
on Xov. 5, 1910, with a hard nodule, the size of a florin, adherent to the 
clavicle and the overlying skin. This nodule, together with the middle one- 
third of the clavicle, was e.xcised ; it was found to be adherent to the axillary 
vein. 

She was last seen in 1915, in good health and free from recurrence. 

(Rutherford Morison, Contributions to Surgery, i, 259.) 
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PAPILLOMA OF PKEAST. 


One lialf of a female breast, with the pectoral nuiseles. divided by a 
vertical section through the nipple. 

A evst with a well-defined fibrous capsule lies on the deep aspect of the 
breast, behind the nipple. It contains a solid tumour which is attached by a 
broad pedicle to its upper and anterior wail. The tumour does not completely 
fill the cyst, and the remaining space is oecujncd by serous fluid and recently 
effused blood. Below and behind the large cyst is a smaller one with similar 
contents. 

The ducts of the lower part of the breast between cyst and nipple arc 
dilated. The remainder of the gland appears normal to the naked eye. 

Miixcinii nf Viiivrrxili/ College llospUah 

Microscopic Structcre, — Papilloma. 

Clixic.\l History. — The patient was a woman, aged 45. who noticed a 
lump, the size of a pea. in the left breast eighteen months before admission 
to hospital. The lump grew steadily in size, but was never painful. 

On admission, there was a visible tumour in the lower and inner quadrant 
of the left breast. It was partly solid, partly cystic, and was attached both 
to the skin and to the deep fascia. Tiicrc was a second smaller nodule below. 
One small soft gland was felt in the left axilla. Before removal the tumour 
was thought to be malignant, and a radical operation was performed. 
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Museum of Umversity College Hospital, 13535 



DUCT PAPILLOMATA OF BREAST. 


A slice from a female breast. 

Xumerous papillomata have grown within the ducts, without at any 
point e.\tending through their walls. nuuieriiw Museum, li.C.fi. 1509.1 

Histouy. — The patient was a girl, aged 15, who had noticed 
a hard swelling in the right breast for about a month. The lump was not 
painful and did not appear to be increasing in size. There was no enlarge- 
ment of the axillary glands. 
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PAPILLOMA OF NIPPLE. 


A clinical picture of a case of papilloma of the nipple. 

Attached to the right nipple by a pedicle IJ- in. long is a bright-red 
lobulated tumour. It was firm to the toueh and covered by modified skin. 
There was no ulceration. Museuw of the Cancer Hospital, London, 9.55 

^IiCROscopic Structcre. — T he tumour consists of fine, cedematous, 
fibrous tissue covered by thin skin. 

Clixic.^l History. — The patient was a woman, aged 30, who first noticed 
a small lump attached to the right nipple at the age of 14. The lump grew 
gradually larger and developed a stalk. Between the ages of 26 and 30 it 
had increased rapidly in size. There was no pain, bleeding, or discharge. 
The other nipple was normal. The tumour was removed by division of the 
hasc of the pedicle. 
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X. CHRONIC ABSCESS OF THE BREAST. 


A CHRONIC abscess may arise quietly in the breast without being preceded 
by any acute inflammation. Tins type of abscess is not connected with 
lactation, and appears spontaneously in middle-aged or elderly women. It 
is often surrounded by a thick fibrous capsule, and is necessarily fixed to 
the breast by inflammatory infiltration. When deeply situated and strongly 
encapsuled it may feel solid, and so present a close clinical resemblance to 
carcinoma, especiallj' if no tenderness is present at the time of examination. 
The axillar}^ lymph-glands are often enlarged and hard. 

A chronic abscess tends to work gradually towards the surface and 
discharge, leaving a sinus. Healing is slow and may be followed later by 
reaccumulation of the abscess. If a living micro-organism is present in the 
pus, it is usually a staphylococcus. 


XL TUBERCULOSIS OF THE BREAST. 

'^UBERCULOSIS of the bi-east is a i-ai'e disease, found mostl}’’ in young 
^ women who ha\'e, or have had, active tuberculosis of the lung. It is 
generall}’^ unilateral. The affected breast contains one or more indurated 
areas of indefinite outline, which slowly increase in size and soften as 
easeation progresses. Ultimately they become adherent to the skin, point, 
and discharge through sinuses, which, characteristically, are situated below 
the nipple. The axillary lymph-glands are enlarged by tuberculous 
deposits. On section of the breast the nature of the disease is easily 
recognized by the caseating areas. Tuberculosis of the breast commences 
around the terminal ducts and acini, and sometimes spi'eads chiefly along 
the larger duets of the affected segments. 


CHRONIC ABSCESS OF BREAST. 


A female breast cliviclecl through the nipple. 

The lower jjart of tlie breast is enlarged by a chronic abscess, ■which has 
displaced the nipple ujDwards. The wall of the cavit}’- is lined by necrotic 
tissue. Museu7n of Ki»g's College Hospital, M.51 

Clixic.vl History. — The patient was a single woman, aged 46. She 
complained of a slighth’- tender lump which had increased gradually in size. 

The breast was removed locally and the wound healed by first intention. 

Bacteriologic.4L Examikatiox. — The Staphylococcus pyogenes aureus 
was grown from the jms of the abscess. 




TUBERCULOSIS OF BREAST. 


A section of a female breast and underlying pectoral muscle, -Nvith a 
portion of skin including the nipple. 

The centre of the breast is occupied by two caseating tuberculous masses. 
In the skin immediately below and on either side of the nipple are the open- 
ings of two sinuses which communicated with the caseating areas. 

University College Hospital, 5.C.1 

Clixical History. — None. 




XII. CARCINOMA OF THE BREAST. 


C ARCIXOM.A. of tlie breast is a common disease of -women, thougli rare 
in men. It is seldom seen before .35, but from this age the frequency 
of its appearance becomes steadily greater until tlie completion of the 
menopause, after -which its incidence remains constant throughout the rest 
of life. The liability to carcinoma of the breast is not affected by marriage. 
In nearly half of the cases the growth first appears in the upper and outer 
quadrant of the breast. The lower and inner quadrant of the gland is least 
often affected. 

The chief pathological conditions of the breast which are recognized as 
possible antecedents of carcinoma are chronic mastitis, Paget’s disease of the 
nipple, and papilloma. Ti’auma is more often alleged than proved to be a 
cause of the disease. When a breast which contains a carcinoma in an early 
stage is examined microscopicalljq the epithelial hyperplasia of chronic mastitis 
is almost always evident, whether chronic mastitis is recognizable clinically 
or the breast feels normal apart from the malignant growth. The chief change 
seen is distention of the terminal ducts and acini by an increase in the number 
and height of their lining epithelial cells together with the formation of cysts, 
and the appearances strongly suggest that an originally innocent epithelial 
hyperplasia may gain sufficient momentum to carrj' its cells beyond their 
normal anatomical boundaries into the surrounding connective tissue of the 
gland. 

Paget’s disease of the nipple is regularly associated with carcinoma of 
tlic breast on the same side. Clinically, the dermatitis usually precedes the 
appearance of the malignant tumour, but microscopic demonstration of any 
direct connection between the two conditions is inconclusive. Of the common 
simple tumours of the breast, fibro-adenoma and duct papilloma, the latter 
alone shows a tendency to carcinomatous change. This is in agreement with 
tlie behaviour of papillomata arising on the mucous membranes and with the 
essentially ciDithelial structure of the tumour. In a fibro-adenoma, on the 
otlicr hand, the connectiA'e-tissue element predominates over the epithelial 
( 'iinponcnt. and if malignant change occurs, the resulting tumour is a sarcoma. 
It is not uncommon to find in museums specimens whicli illustrate the 
coexistence of carcinoma and fibro-adenoma in the same breast, but a carcinoma 
which arises within a fibro-adenoma is exceedingly rare. 

Two distinct cellular types of carcinoma occur in the breast — the ordinary 
form composed of spheroidal cells, and a less common variety which consists 
of columnar cells. The ordinary spheroidal-cell carcinoma commences in the 
terminal duets and acini, and its appearance is probably often preceded by 
hyjjcrplasia of their lining epithelium, which distends the lumen and is, for 
a time, confined within normal anatomical limits. As the malignant epithelial 
cells escape from the normal boundaries of the ducts and acini into the 
surrounding connective tissue, their irritant effect excites a connective-tissue 



proliferation n’liich rejn'esents a defensive reaction against invasion by the 
foreign element. The physical characters and rate of growth of the resultant 
tumour depend upon the relative predominance of epithelial invasion and 
connective-tissue reaction. When epithelial proliferation is dominant the 
carcinoma is soft and grows rai:)idly. When the connective-tissue reaction is 
sufficient almost to contain the epithelial invasion, the tumour is hard and 
trrows but slowly. It is customarj' to group cases of spheroidal-eell carcinoma 
of the breast into three clinical tr-pes — the rapidly-growing, medullar\' car- 
cinoma, the scirrhus. and the atrophic scirrhus ; the sciiThus being the 
ordinary, common form. 

A scirrhous carcinoma forms a hard, nodular tumour of moderate size in 
the breast, and by contraction of its fibrous stroma causes a shrinking of the 
whole gland, which often assumes a higher position than that of the other 
side. Traction by the gror\-th on the larger ducts produces retraction of the 
nipple, which may be drarni back directly along its axis or bent over towards 
the tumour. The skin first becomes attached to the groudh through the 
fibrous strands which pass from the breast to the surface, and dimples appear 
in it at their points of attachment when the tumour is moved. Later, these 
dimples become permairent and the carcinoma adheres to the skin, infiltrates 
it and finally ulcerates tlirough it. On the deep aspect of the breast similar 
relations obtain between the growth and the muscle over which it lies, the 
muscular fibres becoming first attached to the tumour and later drami up 
into it. 

The naked-eye characters of a carcinoma of the breast are best seen in 
a section which passes through the grondh and the nipple. The tumour is 
much harder than the normal tissues and is of a grevish-white colour, often 
tinged nith pink. Its surface is concave, owing to contraction of the fibrous 
stroma, and is marked by fine branching lines which are white or yellowish- 
white in contrast with the rest. These lines represent the larger columns 
and groups of epithelial ceils, and many of them can be seen to contain a 
lumen, showing that they are ducts whose walls are thickened by epithelial 
proliferation. The edge of the growth is irregular and is usually well defined, 
though it may send out pointed processes which blend imperceptibly with 
the neighbouring breast. However definite its edge, the tumour is alwa\'S 
inseparably connected with tlie surrounding tissues and cannot be parted 
from them except by the knife. 

Microscopically, the tumour consists of groups and columns of spheroidal 
epithelium embedded in a dense fibrous stroma. The centres of tlie larger 
groups are often necrotic, and the cells at the ends of the columns are often 
squeezed into a triangular sha23e by the pressure of the contracting stroma. 

The atrophic form of carcinoma of the breast is seen mostly in elderly 
nomen. Its appearance is determined by a relative preponderance of the 
fibrous stroma over the epithelium, so that the latter is always kej^t douui to 
a small bulk and contraction of the growth is maximal. The actual tumour 
IS small and the breast is shrunken or may be replaced by a chronic ulcer 
which heals at some i^arts of its circumference while spreading at others. 
Microscopic examination shows a corresponding preponderance of the fibrous 
stroma. 



The medullary, or soft, form of carcinoma is a rapidly-growing tumour, 
composed mainly of epithelial cells with little fibrous stroma. It is seen 
chiefly in young women, and is the usual form assumed by a carcinoma com- 
mencing during pregnancy or lactation. Ulceration and dissemination occur 
early. On microscopic examination the field is crowded with -large and irregu- 
larly-shaped epithelial cells, many of which show mitosis. In rare cases a 
rapidly-growing carcinoma appears as a diffuse infiltration of the breast with- 
out the formation of a circumscribed tumour. 

Carcinoma spreads from its point of origin in three ways — by continuous, 
centrifugal growth within and beyond the confines of the breast, by extension 
along lymphatics, and bj’’ dissemination through the blood-stream. To these 
may be added intraperitoneal dissemination if the cancer cells gain access 
to the body cavity. 

Direct spread within the breast, ‘infilti'afion’, is a continuous destruction 
and replacement of all tissues encountered b}’’ the advancing edge of the 
carcinoma. The process varies greatly in speed. In some cases the carcinoma 
spreads slowdy, with a well-defined edge which is limited by an imperfect 
fibrous capsule. Sueh a growth, wdien small; maj”^ possess considerable mobility 
within the breast. In other, and the majority of, cases the edge of the tumour 
is indefinite, and infiltrating proeesses of growth spreading eentrifugally fix 
it so firmly that the tumour cannot be moved independently of the breast. 
A carcinoma has a slight tendency to spread more readily both throughout 
the sector of the gland in which it arises and towards the axilla than in other 
directions within the breast. 

Dissemination through the 13'mphatics assumes two forms. In the first, 
cancer cells are carried as emboli along the trunk Ij'mphatics to the glands 
of the axilla. In the second, there is a continuous growth — ‘permeation’ — 
of cancer cells along the lymphatic vessels which lead away from the primary 
focus. Lymphatic jjermeation is independent of the direction of flow of the 
hmiph-stream, and spreads eentrifugally in the plane of the main tymphatic 
plexus on the superficial aspect of the deep fascia. Outcrops from this in 
minor lymphatic channels produce nodules of growth in the subcutaneous 
tissue and in the muscles. A Ij'mphatic vessel along which cancer has grown 
reacts to the presence of the irritant epithelial cells bj'^ fibrosis precisely as 
does the stroma of the breast in response to the primary growth. It contracts, 
and in doing so may strangle the cancer cells within it to the point of causing 
their disappearance. 

Embolic dissemination through the blood-stream has been demonstrated 
in carcinoma of the breast, and is the probable explanation of the widespread 
deposits sometimes seen towards the end. There is no evidence that it plays 
anj^ considerable part in dissemination during the earty stages. 

When a carcinoma spreads bejmnd the limits of the breast, the earliest 
secondary deposits are usualh^ found in the axillaiy glands of the same side. 
Through these the disease maj'^ reach the glands above the clavicle. At a 
later stage the opposite axillarj’^ glands and breast maj^ be invaded. Extension 
through the chest -wall causes secondary growths in the sternum, ribs, and 
pleui'a. At a later date deposits are found in the spine, the bones of the 
skull, and the upper parts of the femur and humerus. Visceral deposits are 



most common in tlie lungs, livei-, and ovaries, and on tlie iDeritoneum of the 
pelvic floor. 

The n'idespread lymphatic obstruction -which is caused by permeation of 
the Ivmph plexuses by cancer cells and by the resultant perilymphatic fibrosis 
frequently produces oedema of the tissues which were previously drained by 
the affected lymphatics. This oedema is seen in the ‘bra-^rmy arm’ of cancer 
of the breast and in the ‘orange skin’ which covers the area of infiltration in 
advanced cases. 

Since the blood-supply of the tumour in carcinoma of the breast is carried 
only by the stroma, tlie ar’ascular epithelial columns readih' undergo central 
necrosis. This may be visible only under the microscope, or may be on a 
sufficient scale to be recognizable to the naked eye. In some cases cysts are 
formed in the groudh. Colloid degeneration occurs, but is not common. The 
degeneratir'e change commences in the epithelial masses and results in a 
softening of the tumour and in an addition to its bulk, so that signs of con- 
traction are usually absent. 

Columnar-cell carcinoma is considerably less comnion than spheroidal-cell 
carcinoma in the breast, and has less tendency to metastasis. It may com- 
mence in the larger ducts as a maligirant transformation of a previously 
benign papilloma, or it may appear as a tumour which is clinically indis- 
tmguishable from an ordinary sphetoidal-celled scirrhus. The columnar-celled 
structure of the latter form can only be recognized by the microscope. 

Carcinoma of the male breast does not differ in any respect other than 
rarity from carcinoma of the female breast. 



CARCINOMA OF BREAST 


A section of a female breast. 

Tlie upper half of the gland is replaced by an irregular growth which 
presents the characteristic appearance of a scirrhous carcinoma. Its surface 
is covered with branching white lines most of which represent ducts involved 
in the growth. The edge of the tumour is not clearly marked off from the 
surrounding fat. From it white lines of fibrous tissue can be traced to the 
deep surface of the skin. Hunterian Museum, H.C.S. irn.i 

Microscopic Structure. — Scii-rhous carcinoma. 

Clinical History. — The patient was a -woman, aged 37, who had noticed 
a hard swelling in the lower and outer quadrant of the left breast for six 
months. The nipple was slightly retracted ; the skin was puckered. The 
growth was not attached to the jiectoral muscle. The axillarj^ glands were 
enlarged and hard. The breast was removed by radical operation. 




CARCINOMA OF BREAST. 


A section of a female breast. 

In the lower part of the specimen is a well-defined nodular tumour, M-hich 
e.xtends from the pectoral fascia almost to the skin. It is of an opaque white 
colour, and degenerate in the centre. An axillary gland is enlarged by similar 
growth. The ducts of the rest of the breast are dilated. 

Hunterian Museum, li.C.S. 1712.1 

Microscopic Structure. — Spheroidal-cell carcinoma. The epithelial cells 
are abundant and the fibrous stroma is scanty. 

Clinical History. — The patient was a woman, aged 55, who had had 
twelve children. Three months before admission to hosjiital she noticed a 
small, hard, painless lump in the loAver half of the right breast. The lump 
grew slowly at first, but after two months it increased rapidly in size and 
became painful. Enlarged glands were palpable in the axilla. The breast 
was removed by operation. 

No after-history. 




CARCINOMA OF BREAST. 


A section of a female breast with a portion of the pectoral muscle. 


The whole gland is involved in a diffuse white growth which is extending 
irregularly into the fat on both superficial and deep aspects. The nipple is 
not retracted. Hunterian Museum . li.C.S. 1714.1 


JIiCROscoPic Structure. — Spheroidal-cell carcinoma. 

Clixic.4l History. — The patient was a woman, aged 49, who had 
noticed a tumour in the breast five weeks before admission to hospital. The 
axillary glands were palpably enlarged. 




CARCINOMA OF MALE BREAST. 




A male breast with the surrounding skin. 

A nodular tumour has ulcerated through the skin on the outer side of 
the areola. The nipple is not retracted. 

Pathological Mxiseum, Univcrsitij of Sheffield, A.G29 

Microscopic Structure. — Columnar-cell carcinoma. 

Clinical History. — The patient was a man, aged 60, who noticed a 
small lump above and to the outer side of the nipple eighteen months before 
admission to hospital. The lump grew gradually and had recently become 
painful. 

On examination, there was a typical carcinoma of the breast, with 
ulceration of the skin and secondary glands in the axilla. The breast was 
removed by operation. 

No after-history. 


CAllCINOMA OF BREAST. 


A female breast, drawn from the front. The specimen has been mounted 
with its outer side below. 

A nodular tumour has ulcerated through the skin. The ulcer is 4 cm. in 
diameter and 2 cm. in depth. The skin at its edge is rolled slightly inwards. 
Tlic lloor is formed by irregular nodules of growth, covered by a thin layer 
of ncerotie material. 

Puthutogicul Miiseittii, Uiiivcmil!/ of JSirmiiigliuin, G.H. 2()J 

iMicitoscoi’ic S’ritucTUKK. — Spheroidal-cell carcinoma with large areas of 
necrosis. 

Clinical History. — The patient was a woman, aged 46. who had had 
a swelling of the left breast for twelve months. It gradually increased in 
size, and came through the skin a month before admission to hospital. In 
the upper and outer quadrant of the left breast was a fungating tumour, 
which was not fi.xed to the underlying muscle. No glands could be felt in 
the axilla. 

The patient was admitted with symptoms of tetanus of one week’s 
duration. This yielded rapidly to treatment by anti-tetanic serum, and the 
breast was removed by operation three weeks later. Convalescence was 
uninterrupted. 

No after-history. 
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CARCINOMA OF ]MALE BREAST. 


One half of a vertical section througli the male breast and underlying 
pectoral muscles. 

The breast is replaced by a nodular white growth which has infiltrated 
the skin, the nipple, and the subcutaneous fat in the neighbourhood of the 
breast. On its deep surface the growth is invading the pectoral muscle. 

Above the tumour the section passes through a secondary nodule in the 
skin, and higher up, on the deep aspect of the muscles, through one of a group 
of axillary glands enlarged b}’- white growth. 

Univcrsily College Iloxpilal, 17. C.l. 

iilicnoscopic SraucTcnE. — Spheroidal-cell carcinoma. 

C1.INICAE History.— The patient was a man, aged 54, who had had a 
lump in the left breast for two years. There v'as a hard, nodular tumour in 
the position of the left breast, involving the skin and firmly attached to the 
pectoral muscle. The overlying skin was red, shiny, and cracked. From the 
crack issued a scanty discharge. In the subcutaneous tissue above the breast 
were se\"eral hard nodules which involved the skin. There were enlarged, 
hard, movable glands in the left axilla. 

The patient died of acute nephritis five weeks after removal of the breast. 




Atlas of Paiholooical 


CARCINOMA OF BREAST. 


(Lyjiphatic Spread.) 

Part of a female breast rvith the axillary lymphatie vessels and glands. 

There is a typical scirrhous carcinoma beneath the nipple, associated 
with an eczematous condition of the overlying skin. The lymphatic vessels 
and glands of the axilla have been dissected to show their enlargement by 
secondary deposits of carcinoma. 

Museum of the College of Medieine, Umversily of Durham, 493/33 

Microscopic Structure — Spheroidal-cell carcinoma. 

Clinical History. — The patient was a woman, aged 47, who had noticed 
a tumour in the breast for two years. The breast and a.xillary glands were 
removed by operation. 




CARCINOMA OF BREAST. 

(Atrophic Scirkhus.) 

A left female breast with the surrounding skin. 

The breast is greatly shrunken and the nipple has disappeared. In its 
place is a depressed scar, irregular in outline and ulcerated in its lower third. 
At the upper end of the scar is a scab. Around the main scar are several 
smaller ones resulting from corresponding changes in secondary nodules of 
cancer. 

Museum of XJnivcTsiiy College Hospital. 18.C.1 

Microscopic Structure. — Spheroidal-cell carcinoma, the cells of which 
are arranged in irregular groups and chains embedded in a dense, fibrous 
stroma. 

Clinical History. — The patient was a woman, aged 70, in whom cancer 
commenced by a shrinking of the left breast. Three and a half years before 
death the left breast ulcerated, and three months before death the right breast 
began to swell. 

The left breast was replaced by an ulcer with surrounding nodules, the 
ulcer being fixed to the pectoral muscle but not to the ribs. The right breast 
was replaced by a fungating tumour which was movable on the underlying 
structures. There was no enlargement of the axillary glands on either side. 
The patient died suddenly. 


Autopsy. — There were no secondary deposits in the lungs or liver. 
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Museum of University College Hospital. 18.C.1 
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Moselm of Umversity College Hospital. 18.C.2 







CARCINOMA OF BREAST. 


(Secondary to Atrophic Scirrhus.) 

A section of the right breast fi'om the same case as the preceding specimen. 

The breast is replaced by a solid, white tumour which is fungating through 
the skin. Museum of University College Hospital, 18.C.2 

JIiCROSCOPic Structure. — The tumour is peculiar in that it consists of 
epithelium of different types. The main bulk is composed of squamous 
epithelium, containing numerous prickle cells but no cell-nests, and having 
no connection with the neighbouring skin. The brown, cystic area in tlie 
upper part of the specimen is made up of spaces lined by columnar cells and 
containing intracystic processes. The structure of this part is characteristic 
of columnar-cell carcinoma of the breast. 




CARCINOMA OF BREAST. 


(During Pregnancy.) 

A section of a female breast divided through the nipple. 

The breast is diffusely infiltrated bj^ a growtli which, above the nipple, 
has extended through the fat to the skin. In the larger ducts is a translucent 
coagulum containing opaque pellets of inspissated fat. 

Ilttnlerian Museum, Ji.C.S. 2193.1 

Microscopic Structure. — The growth is a spheroidal-cell carcinoma, 
the cells of which are closely intermingled M'ith actively functioning glandular 
acini. The glandular epithelium is loaded with fat, and the lumen of the 
acini contains fat droplets and isolated fat-containing cells. Few only of 
the malignant epithelial cells contain fat. 

Clinic.\l History. — The patient was a woman, aged 39, who had noticed 
an increasing swelling in the left breast for two months. There was no pain. 
The breast was remo’\'ed by operation five weeks after the birth of her sixth 
child. She had used the breast for suckling all but the last of her children. 




CARCINOMA OF BREAST. 

(Duuixg Lactatiox.) 

One lialf of a female breast divided tlirough tlie nipple. The main ducts 
contain milk. The upper part of the breast is occupied by an oval tumour 
■which stretches from skin to pectoral fascia. It is partly surrounded by an 
indefinite fibrous capsule, from the inner surface of whieh a few fibi-ous 
strands project into the opaque yellow growth. The capsule is wanting 
below, where outlying nodules of cancer are infiltrating the breast. 

Museum of University College Hospital, 19.C.1 

Microscopic Structure. — The growth consists of masses of irregularly 
spheroidal cells separated by thin strands of fibrous tissue. 

Clinical Historv. — The patient was a married woman, aged 32, who felt 
a lump in her left breast four weeks after the birth of her first child. She 
continued to suckle the baby, allaying the pain in her breast by hot fomenta- 
tions, for fifteen months. During this time she wasted considerably. Her 
mother and mother’s sister had both had cancer of the breast. 

In the upper and outer quadrant of the breast was a conical, tender 
lump, oi'er which the skin ivas red and glossy. The mass was hard, and was 
attached to skin and pectorals. There were tender, hard, enlarged glands in 
the left axilla. The breast was removed with the pectoral muscles and 
axillary contents. The region of the wound was unusually vascular. The 
wound healed in tweh^e days. The growth recurred six months later in the 
scar. No further operation was performed. 




CARCINOMA OF BREAST. 


A section of a female breast. 

An encapsuled C 3 'st lies in front of the upper part of the breast. Behind 
it is a white, slightlj’’ translucent growth, which is attached to the pectoral, 
and is pushing forwards through the wall of the cj^st into its interior. Below 
the cyst the breast retains its normal shape, but it has been infiltrated bj- 
growth which has extended along the larger duets as far as the base of the 
nipple and is there spreading out along the deep surface of the areola. The 
nipple is not retraeted. The skin below it is thiekened, in striking contrast 
to the normal skin which covers the cyst. The whole speeimen presents the 
appearance of a rapidly-growing carcinoma in which there is no shrinking. 
On the back of the specimen an outljdng nodule of white grondh in the 
yellow fat and two enlarged axillary glands can be seen. 

Mnseitm of University College Hospital, 21.C.1 

Microscopic Structure. — The tumour is a spheroidal-cell carcinoma 
which has infiltrated the whole of the breast, the ej’^st wall, the pectoralis 
major, the fat behind the breast, and the skin below the nipple. 

Clixical History. — The patient was a married woman, aged 37, who 
had noticed a lump in the left breast for four weeks. It grew rapidh% and 
had become painful a few daj^s before admission to hospital. 

The left breast contained a cj'^stic swelling in its upper and outer 
quadrant. This swelling was attached to the skin and to the pectoral. The 
nipple was not retracted. The skin over the lower part of the breast was 
oedematous, and the texture of this part of the breast was tough. There 
was a small, hard, movable lump in the axillary tail, and an enlarged, hard, 
movable gland in the axilla. The breast was removed b}' radical operation. 





The distribution of the growth is shown by black stippling. ( x 2.) 


Museum of University College Hospital 2I.C.1 










COLLOID CARCINOMA OF BREAST. 


A female breast divided through the nipple. 

The breast is replaeed by a growth of gelatinous appearance, in the lower 
part of which a haemorrhage has occurred. The nipple is somewhat retracted 
and the areola is thickened, both being infiltrated by growth. 

Museum of Si. Bartholomau s Hospital, .SlSii.G 

Microscopic Structure. — Colloid carcinoma. 

Clin'ical History. — The patient was a woman, aged 48, who had received 
a heavy blow on the left breast eight years before admission to hospital. A 
lump appeared six months after the injury and had gradually increased in 
size. The axillary glands were known to have been enlarged for eighteen 
months. 

The breast was removed by radical operation. 

No after-history. 
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Museum of St. Bartholomew’s Hospital. 3185.G 







COLU:\INAR-CELL CARCINOMA OF BREAST. 



A section of a female breast divided tliroiigli the nipple. 

The nipple is enlarged by a tumour whicli extends down to the sluomken 
bieast. Hunterian Museum, li.C..S. 1774.'2 

Microscopic Structcke. — Typical columnar-cell carcinoma. 

Clinical History. — The ]iatient was a woman, aged 74, who, for some 
time, had had a tumour of the nipple accompanied by bleeding. 
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COLUMNAR-CELL CARCINOI\IA OF BREAST. 


.A. section of a female breast divided to one side of tlie nijjple. 

The glandular tissue of the breast has been replaced by an infiltrating 
tumour in which are several cysts. Many of these contain blood, either fresh 
or in process of deeolorization. Lobulated jirocesses of the tumour project 
into most of the cysts. Tlie nipple is retracted. 

Hunterian Museum, R.C.S. 1775.1 

Micuoscopic Stiiuctuhe. — The tumour is an atyjiical columnar-cell 
carcinoma composed of thick columns of epithelium. The columnar character 
of the cells is limited to those which lie in contact ivith the connective tissue 
and to those which line the clefts and spaces in the cell masses. 

Clinical History. — The patient was a woman, aged 76, who for thirty 
3’ears had had a blood-stained discharge from the nipple associated with a 
cyst in the breast. 




Hunter,^ Museum, 
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Hunterian Museum. R.C.S. 1 775.1 






CARCINO-AIA OF BKEAST AHISING WITHIN A FIBRO-ADENO]MA. 



An innocent tumoxu' of the breast within wlrich a cancerous growth is 
arising. The tumour is definitely encapsuled and lies amid liealthy breast 
tissue. Its cut surface is grey and seini-translucent and is reticulated with 
delicate fibrous strands. In its centre there is an area which is wliiter and 
more opaque, and into this hsemorrhage has occurred. The margin of this 
central patch is not er'ery where sharply defined. 

JMusciini of St. Barlholomeic's Hospital, 3159.C 

JIiCRoscoPic Structure. — The encapsuled tumour is a fibro-adenoma 
which is undergoing mr'xomatous degeneration. The central wliite area is 
a spheroidal-cell carcinoma which is infiltrating the fibro-adenoma. 

Clixical History. — The patient was a woman, aged 31, who had noticed 
a swelling of the right breast three months before admission to hospital. The 
ojieration was limited to local removal of the tumour. 

No after-history. 
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Junction of fibro -adenoma and carcinoma. 
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Museum of St. Bartholomew's Hospital, 3159.C 









Xin. PAGET’S DISEASE OF THE NIPPLE, 


TDAGET’S disease of the nij)ple is a chronic affection of middle-aged or 
elderly M'omen in whom the skin of one nipple becomes bright red, 
granular, and scaly. It often exudes a serous fluid which dries into small 
crusts upon the surface. The red area is very slightl}' indurated and its 
edge is sharply defined. The disease spreads slowly over the areola and may 
involve the surrounding skin in an ever-increasing circle while the nipple is 
destroyed by ulceration and eventually sinks below the general level of the 
surface. Sooner or later, but usually within two years of the change in the 
nipple, a carcinoma is found in the breast of the same side. The trmiour 
is of the ordinary, scirrhous tj^pe, usualty spheroidal-celled, occasionally 
columnar-celled, and is not in direct contact with the affected skin. 

^Microscopic examination at an early stage in the disease shows the deeper 
layers of the epidermis swollen, ndth, here and there, large, clear, multi- 
nucleated cells, and the papillae of the corium enlarged and infiltrated with 
round cells. Later, the papillae atrophj', the horny layer desquamates, and 
the epidermis is reduced to a thin layer of cells. The glandular tissue of the 
breast is never normal. Some, at least, of the larger ducts are blocked by 
masses of desquamating and proliferating epithelium. In the terminal ducts 
and acini corresponding to these there is an active, epithelial hjqDcrplasia. 
Tins may take the form of an increase in the vertical height of the cells, or in 
the number of layers lining the ducts, or of papillary outgrowths into the 
lumen. 



PAGET’S DISEASE OF THE NIPPLE WITH CARCINOMA. 


A female breast with a portion of the peetoral musele. 

The nipple has disappeared and its position is marked by a depressed 
and ulcerated area, bright red in colour. On the back of the specimen is a 
centrally-placed scirrhous carcinoma, and a lymphatic gland enlarged by 
secondary growth. 

Mvseiim of St. Bartholomeiu's Hospital, 3181.L 

Microscopic Structure. — Spheroidal-cell carcinoma. 

Clinical History. — The patient was a woman, aged 45, who had noticed 
the condition of the nipple for about two years. The tumour had appeared 
much later. The breast was removed by radical operation. 

No after-history. 












PAGET’S DISEASE OF THE NIPPLE ; CARCINOMA OF BREAST. 

A female breast -with the overlying skin. 

The nipple has been destroyed, and its place is occupied by a shallow 
ulcer. Surrounding this is a circular area of scaly skin, 4 in. in diameter, 
which still shows a trace of its original colour. 

The back of the specimen has been pared away to show a centrally placed 
carcinoma. 

Museum of University College Hospital, 2.C.1 

Clinical History. — The patient was a woman, aged 76, in whose left 
breast the changes in the skin had been present for seven years. Three zones 
of colour could be distinguished in the affected area. In the centre, corres- 
ponding to the position of the nipple and areola, was a circle of vivid scarlet ; 
round this was a broad ring of a deep plum colour ; and, at the periphery, 
a narrower ring of cyanotic pink. A hard lump was present in the breast. 
The opposite breast was normal. The specimen was removed by radical 
operation. 




Museum of Umversity College Hospital, 2.C.1 





A section of breast vrliich was affected by Paget’s disease of the nipple (A), duct papilloma (B), 

and carcinoma (C). 



Duct papilloma from area B. x 75 Carcinoma from area C. x 75 

Museum of King’s College Hospital. Collection of Sir Lenthal Cheatle. 
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PAGET’S DISEASE OF THE NIPPLE. 



X 275 


Museum of King's College Hospital. Collection of Sir Lenthal Cheatle. 







Section of breast 
from a case of Paget's 
disease of the nipple 
(A), without carci- 
noma. Tlie nipple is 
retracted. 


Hyperplasia of 
epithelium lining 
ducts at B in the 
upper figure. 

X 75. 
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Atlas of Pathological Anatomrj 




Section of breas" 
from a case of Paget's 
disease of the nipple 
(A). The nipple is 
retracted, and the 
breast has been re- 
placed by a scirrhous 
carcinoma (B). 



Edge of carcinoma 
at B in upper figure. 


Museum 



OF King’s College Hospital. Collection of Sir Lenthal Cheatle. 
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Museum 



OF KtsG*s College Hosfitau Collectiov of Sir Lenthal Cheatle. 


Section of breast 
from a cose of Paget’s 
disease of tlie nipple 
(A), with foci of car- 
cinoma at C and D. 
T}jese vrere discover- 
ed only on micro- 
scopic examination of 
the specimen after 
removal, and were 
not appreciable on 
clinical investig:ation. 
Tlie area marked B 
shows changes similar 
to those illustrated 
on page 289. 
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XIV. SARCOMA OF THE BREAST. 


SARCOMA OF BREAST. 

A section of a female breast divided through the nipple. 

The gland is completely replaced bj’^ an opaque, -white growth, the edges 
of ^vhich are e\'eiywhere well defined. The tumour is roughly sj^herical, has 
a nodular surface, and shows necrosis commencing near its centre. In the 
plane of section it is free from the skin and from the loectoral muscle. 

Mttsetnn of Umvcrsi/i/ College Hospital, 13.C.2 

Microscopic Structure. — Spindle-cell sarcoma. No growth was found 
in the axillary glands. 

Clinical History. — Tlie patient was a married woman, aged 64, who 
had noticed a slightly painful lump in the left breast for six months. It had 
increased steadily in size and felt heavy. The left breast was enlarged, with 
distended veins beneath the skin. The left nipple was on a higher level than 
the right, but was not retracted. A hard, nodular lump, attached to the skin 
and to the pectoral fascia, and with a well-defined margin, could be felt in the 
breast. The axillary glands wei-e not palpable. The breast was removed by 
radical operation. 
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SARCOMA OF BREAST WITH FIBRO-ADENOMA. 


A female breast divided tlu’Oiigh the nipple. 


In the upper part of the specimen, and connected with the nipple, which 
is not retracted, is normal breast tissue. Below this, and forming the hulk 
of the specimen, is a large, round, partially circumscribed mass of hajmorrhagic 
new growth. In the lower and hack part of the s])ecimen a fibro-adenoina 


has been divided. 


Miixeiim of SI. Jlarlholnmnif .x Hospital, .‘JIC.’J.E 


Micro.scopic Stuvctl're. — Spindle-cell sarcoma. Intracanalicular filwo- 
adcnoma. 


Clinical History. — The patient was a woman, aged 42, who had noticed 
a painless tumour in the right breast in 1880. It increased slowly in size, 
and in 1898 caused occasional pain. Afterwards it increased rapidly in size 
and tiic axillary glands became enlarged. The breast was removed in 1899. 
but the growtli recurred in the wound three months later. 
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